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ABSTRACT
Several studies in general medical populations have demonstrated the positive 
relation between satisfaction with health care and compliance with treatment 
recommendations. Overall, the compliance literature suggests that the behavior of the 
health care provider can influence patient compliance and the resulting health outcome. 
However, the relation between patient satisfaction and compliance with the hemodialysis 
regimen has not been examined. Because of this populations' frequent and extensive 
interaction with the dialysis staff, exploration of the effects of satisfaction with these 
relationships and the care provided on patient compliance appears to be an important 
health care issue. This study evaluated the ability of a micro (MHPSS) and macro 
(SCQ) measure of satisfaction to predict subsequent compliance in 209 hemodialysis 
patients. It was hypothesized that patient satisfaction would be predictive of subsequent 
compliance with the hemodialysis regimen. It was also hypothesized that a micro 
measure of hemodialysis patient satisfaction (MHPSS) which addresses satisfaction with 
specific aspects of patient care would be a better predictor of compliance than a macro 
measure which addresses overall satisfaction with patient care. The third hypothesis was 
that satisfaction with those disciplines most active in each area of compliance would be 
predictive of that area of compliance. Significant results between satisfaction and 
compliance were found primarily for fluid gain and attendance. Satisfaction with the 
disciplines most active in assessing or modifying these behaviors was related to 
compliance. Contrary to prediction, subjects who were more satisfied had higher fluid 
gains between sessions. The results suggest that the micro and macro satisfaction
v
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measure total scores are essentially equivalent in predicting compliance. However, the 
individual subscale scores of the MHPSS (i.e., dietician) accounted for the most variance 
in fluid gain.
vi
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INTRODUCTION
Patients with End-Stage Renal Disease (ESRD) represent a growing chronic 
illness population. In 1990 more than 400,000 patients received maintenance dialysis 
world wide (Nose, 1990). The hemodialysis treatment regimen is very complex and 
rigorous but can prolong life twenty years or longer (Kunter, 1982). The patient 
however, must make significant lifestyle changes in order to comply with the frequent 
lengthy treatment sessions (i.e. 3-4 hour sessions 3 times a week), numerous dietary 
restrictions (i.e. restrictions in fluid, protein, and phosphorous intake), and medication 
regimen. These lifestyle changes result in substantial psychosocial costs to patients such 
as depression, anxiety, and noncompliance (Kirschenbaum, Sherman, & Penrod, 1987). 
Because of these associated problems hemodialysis has been characterized as a "living 
stress laboratory" of chronic disease (Devins, Binik, Hollonby, Barre & Guttman, 1981) 
and therefore, may be regarded as one o f the most complicated and lifestyle altering 
regimens o f the chronic illnesses.
According to Epstein and Cluss (1982), the treatment of chronic illness is 
dependent upon both the efficacy of treatment and the extent of adherence to treatment. 
Technological advances in the past three decades have significantly improved the 
efficiency o f dialyzing procedures, therefore identification of factors predictive of 
noncompliance has become more salient in this highly noncompliant medical population. 
Although noncompliance can result in serious health consequences and possibly even 
death, the rate of noncompliance in hemodialysis patients can be as high as 78% (Boyer, 
Friend, Chlouverskis, & Kaloyanides, 1990). Although factors associated with
1
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noncompliance in hemodialysis patients have been the focus of research for the last three 
decades, attempts to find consistent predictors have been inconclusive.
Several studies in general medical populations have demonstrated the positive 
relation between satisfaction with health care and compliance with treatment 
recommendations. Overall, the compliance literature suggests that the behavior of the 
health care provider can influence patient compliance and the resulting health outcome. 
However, the relation between patient satisfaction and compliance with the hemodialysis 
regimen has not been examined. Because of this populations' frequent and extensive 
interaction with the dialysis staff, exploration of the effects of satisfaction with these 
relationships and the care provided on patient compliance appears to be an important 
health care issue. Gaining information regarding the relation between hemodialysis 
patient satisfaction and subsequent compliance could provide a new intervention that 
may influence the negative health effects and increased mortality associated with 
noncompliance. The introduction of this paper will examine the relevant issues in patient 
satisfaction and hemodialysis compliance, as well as, the factors that influence these 
variables. Finally, a study investigating the role of patient satisfaction in relation to fluid, 
dietary, and behavioral indices of compliance with the hemodialysis regimen will be 
presented.
COMPLIANCE WITH CHRONIC ILLNESS
Noncompliance is a major impediment to effective health care delivery and has 
even been considered the most serious problem facing medical practice (Dunbar & 
Stunkard, 1979). The potential for harm from noncompliance is related not only to the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
patient but also the health care industry itself. Noncompliance results in disruption of 
treatment, unnecessary diagnostic and treatment procedures, and poor patient confidence 
in treatment efficacy, as well as, confounds in treatment efficacy and outcome trials 
(German, 1988). Preventive health care behaviors, and long term or complex treatment 
regimens are often associated with noncompliance (Dimatteo & DiNicola, 1982). These 
variables are characteristic of the treatment requirements of most chronic illness 
populations, especially ESRD, and therefore put these individuals at risk for medical 
noncompliance.
Compliance has been defined as : "the extent to which a person's behavior (in 
terms of taking medications, following diets, or executing lifestyle changes) coincides 
with medical or health advice" (Haynes, 1979). The term adherence, which implies a 
collaborative relation between patient and physician (Gerber, 1986), is more frequently 
used to describe compliance because of the perceived passivity implied in the term 
compliance (Turk, Salovey & Litt, 1986). The term therapeutic alliance has also been 
suggested to emphasize the importance of the patient-provider relationship (Barofsky, 
1978). The compliance literature supports the influence of the health care providers' 
behavior on patient compliance, which highlights the role of the patient-provider 
relationship in terms of shared responsibility in subsequent compliance (Brantley & 
Garrett, 1993). Thus, the terms compliance, adherence, and therapeutic alliance are used 
interchangeably in the compliance literature.
The variable measurement methods of compliance are often the source of 
conflicting results found in the literature. Rapoff & Chritophersen (1982) rank-ordered
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general compliance methods from objective/direct to subjective/indirect. Assays such as 
blood and urine and observational methods are considered the most objective. Pill 
counts, physician ratings, and patient self-report are commonly used, but are 
progressively less objective compliance measures. While biochemical measures are the 
most advanced, objective, and reliable measures of compliance, these measures may be 
too expensive or impractical to obtain in some settings. Additionally, in terms of 
assessing medication compliance, issues of varying absorption and metabolism rates may 
introduce individual differences into these measures. Patient and physician ratings may 
be more attractive because of their ease, availability, and lack of expense. However, 
these measures are often influenced by factors such as social desirability which may lead 
to biased or inflated compliance ratings (e.g., Cummings, Kirscht, Becker, & Levin,
1984; Haynes, Sackett, Gibson, Hackett, Roberts & Johnson, 1976; Mazur, 1981). 
Research in the area of physician-rated noncompliance found that this is surprisingly the 
least accurate method, and physicians are no better than chance at estimating patient 
compliance (e.g., Brody, 1980; Mushlin & Appel, 1977; Roth & Cason, 1978 ). Patient 
reports of compliance are often overestimates and when compared to objective measures 
discrepancies can range from 40-120% (e.g., Hoelscher, Lichstein, & Rosenthal, 1984; 
Spector, Kinsman, Mawhinney, 1986; Sheiner, Rosenburg, Marthe, & Peck, 1974; 
Wilson & Endres, 1986). In general, the compliance literature supports the use of 
biochemical assays as the compliance measurement of choice (e.g., Epstein & Cluss, 
1982; Gerber, 1986; Mazur, 1981).
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MEASUREMENT OF COMPLIANCE IN HEMODIALYSIS PATIENTS
Compliance measurement in the hemodialysis population primarily focuses on 
dietary, fluid, and medication regimens. The problems of variable definitions and 
measurement methods noted in compliance studies of other medical populations also are 
present in the hemodialysis literature (Ferraro, Dixon & Kinlaw, 1986). Methods 
commonly used include assays, changes in inter-session weight gain, and self-report of 
patient and staff (Wolcott, Maida, Diamond, & Nissenson, 1986). As in the general 
compliance literature, subjective measures (i.e. patient/staff report) have yielded minimal 
consistency (e.g., Whitenberg, Blanchard, Edward, McCoy, Suls, & McGoldrick., 1983). 
Most researchers use physiological assessments singly or as part of a multiple methods 
compliance measurement. As in the general literature, these measures are the most 
reliable and objective compared to patient/staff report (Blackburn, 1977; Whitenberg, et 
al., 1983). The most commonly used objective compliance measures include Potassium, 
Blood Urea Nitrogen (BUN), Phosphorus and Intersession Weight Gain (IWG) (Binik, 
Devins, & Orme, 1986; Ferraro et al., 1986; Wolcott et al., 1986). Recently, 
behavioral components (e.g., % of dialysis time completed) have been suggested as an 
important independent measure of patient compliance (Kobrin, Kimmel, Simmens, & 
Reiss, 1991; Rocco & Burkart, 1993).
Dichotomous classification of compliant or noncompliant groups also has been 
used by many researchers. While most studies divide patients into compliant or 
noncompliant groups, some criteria divide dialysis patients into 5 groups of varying 
degrees of compliance ranging from "excellent" (IWG never above 500g; Potassium
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levels never above 6mEq/L and steady BUN levels) to "great abuse" (IWG always 
greater than 2Kg., and Potassium greater than 7 mEq/L) (e.g., Procci, 1978; Seime, 
1980). Studies using these kinds of classification systems commonly find high rates of 
noncompliance which suggests that they reflect presumed appropriate levels of 
compliance without reference to an actual survey of the range and distribution of the 
data (Manley & Sweeney, 1986). Findings of mean IWG over 2Kg (e.g., Cummings et 
al., 1984; Manley & Sweeney, 1986) suggest that IWG criteria might be best determined 
after medical consultation (Ferraro et al., 1986). These dichotomized classification 
systems have been criticized for reduced measurement sensitivity. Additionally, some 
researchers suggest that compliance is best considered as a continuous rather than 
categorical variable (e.g., Everett, Sletten, Carmack, Brantley, Jones, & McKnight, 
1993; Ferraro et al., 1986).
There is general agreement that treatment compliance in any one area cannot be 
reliably used as the basis for overall compliance (e.g., Binik, et al., 1986; Ferraro et al., 
1986; Wolcott, et al., 1986). Compliance studies of single dietary measures and 
combined variable rates have produced very disparate rates. Rates of potassium levels in 
patients considered compliant ranged from 33% (Cheek, 1982) to 97% (Procci, 1978). 
Patients considered compliant based on phosphorus levels ranged from 7% (Cheek,
1982) to 65% (Yanitski, 1983). Compliance rates for IWG ranged from 30% (Yaniski,
1983) to 78% (Hartman & Becker, 1978). It also has been found that the covariation 
among IWG, phosphorous, and potassium is not strong and suggests that they are 
measuring different elements of compliance (Orme, & Binik, 1989; Sletten, 1992).
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Varying levels of compliance are reported in the literature depending on the 
method of assessment. The definition of dialysis patient compliance changes in the 
literature based on the variables measured, duration of compliance measured, 
criterion/cut-off of compliance, and the summary statistic employed. Ferraro and 
colleagues (1986), identified several ways to improve the short comings of compliance 
studies: 1) adequate sample size; 2) multiple compliance samples; 3) definite compliance 
parameters; and 4) use of continuous variables. Physiological measures are generally 
used in measuring compliance with the dietary, fluid, and medication recommendations 
of the hemodialysis regimen. Despite the variable rates of compliance reported, it is 
obvious that noncompliance is a significant problem for this medical population. 
TARGETS OF COMPLIANCE IN HEMODIALYSIS PATENTS
Between dialysis sessions, fluid and waste products can accumulate and 
contribute to electrolyte imbalance and symptoms of uremia. Because of these problems, 
patients are advised to restrict or avoid certain foods and maintain specific fluid and 
calorie levels. Additionally, because the dialysis regimen can remove important vitamin 
and minerals, supplements are often required (Rodriguez & Hunter, 1981). These 
dietary requirements are usually the most problematic component of the hemodialysis 
regimen because of the significant life style changes required (Hoover, 1989). 
Compliance with dietary recommendations is necessary because noncompliance in this 
area has been identified as the primary cause of congestive heart failure in end-stage 
renal patients (Plough & Salem, 1982). This section will review the dietary restrictions 
and possible complications associated with noncompliance.
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Protein restrictions are recommended to prevent or reduce the build up of 
nitrogenous byproducts (May, Kelly & Mitch, 1991). The principal waste product from 
the metabolism of protein and amino acids is blood urea nitrogen (BUN). BUN is 
indicative of dietary compliance as well as the accumulation of protein in the liver (Boyer 
et al., 1990). Maintenance of a BUN concentration below 90 mg/dl. is suggested 
(Wolfson, 1984). However, ideal compliance may be described as 60mg/dl - 80mg/dl 
with a broad range of acceptable compliance as 50mg/dl - lOOmg/dl ( J. Richard personal 
communication, October, 27, 1995). The recommended daily protein intake range is 
limited to 1.0 to 1.5 g/kg of body weight. Additionally, the patient must maintain 
adequate caloric intake to prevent use of protein as an energy source. Therefore, caloric 
intake is recommended at 35 cal/kg of body weight (Oldrizzi, Rugiu & Maschio, 1995). 
These factors are crucial to morbidity and mortality of hemodialysis patients as abnormal 
ranges can be fatal (Kaufman & Levin, 1995).
Serum potassium levels also assess dietary compliance. Potassium, a mineral 
necessary for adequate nerve and muscle functioning, is restricted for hemodialysis 
patients because it is not effectively dialyzed and therefore, must be limited to 45-70 
mEq/L daily. Most patients are restricted to 2 - 3 grams of potassium intake per day 
(Gennari & Rimmer, 1995). Foods high in potassium such as citrus fruits, beans, 
potatoes, chocolate, yeast, wheat germ, and nuts are to be avoided (Boyer et al., 1990). 
The range of acceptable serum potassium levels is 3.5 - 5.5 mEq/L (J. Richard personal 
communication, October 27, 1995). Ingestion of high potassium foods can result in
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hyperkalemia, a high concentration of potassium ions, which may result in cardiac 
arrhythmias and cardiac arrest in levels over 8 mEq/L (Andreoli, 1988).
Phosphorous levels indicate how well patients adhere to medication and to some 
extent dietary recommendations. Phosphorous is related to bone formation. Dietary 
restrictions attempt to maintain a predialysis concentration of 4-5.5 mg/dl (Feinstein,
1986). The ideal range of phosphorous levels is 2.7 - 4.5 with a broad range of 
acceptance of 2.7 - 6.0 (J. Richard personal communication, October, 27, 1995). 
Phosphate intake is recommended at 800 to 1200 mg daily. Despite requirements to 
restrict phosphorous intake, patients are frequently hyperphosphatematic Since 
phosphorous exists in all food groups (especially dairy products) phosphate-binding 
medications (e.g., Aluminum hydroxide) are used because the dietary restrictions alone 
are insufficient to control phosphorous levels (Boyer et al., 1990). These medications 
bind to dietary phosphorous and prevent absorption. Patients are frequently 
noncompliant with these medications because of the unpleasant side effects such as taste, 
dry mouth, and constipation.
Calcium is a mineral also necessary for proper bone formation. Calcium 
absorption is usually impaired in dialysis patients and supplements are often given to 
prevent problems such as renal osteodystrophy (Kokko, 1988). For hemodialysis 
patients with hypertension or fluid overload, sodium restrictions also are required. 
However, because sodium intake is associated with thirst and increased fluid intake 
patients are encouraged to limit intake to 2-4 grams daily. Noncompliance with this
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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recommendation can lead to edema, hypertension, and congestive heart failure 
(Rodriguez & Hunter, 1981).
Hemodialysis patients also are required to limit fluid intake to 700 - 1200 ml per 
day (Cummings et al, 1984). Most dialysis patients are restricted to 32 ounces of liquid 
daily. Compliance with these restrictions is often difficult because of the thirst 
stimulating qualities of salt and some medications (e.g., aluminum hydroxide tablets). 
Diabetic patients are also at risk for increased fluid intake secondary to hyperglycemia. 
Additionally, environmental (e.g., heat) and social influences also may lead to excessive 
fluid intake. Fluid overload results in dyspnea and dialysis sessions accompanied by 
dizziness, nausea, and vomiting. In more severe cases, pulmonary edema and congestive 
heart failure may result (Roberston & Berl, 1986).
Dietary restrictions are a necessary component of effective hemodialysis 
treatment. Compliance with these restrictions can prevent many medical complications 
while noncompliance can lead to severe and even life threatening consequences. Despite 
these often serious consequences, noncompliance remains a significant problem in the 
hemodialysis population.
FACTORS RELATED TO CHRONIC ILLNESS COMPLIANCE
Noncompliance with medical advice is widespread and ranges from 20% in short 
term treatments for acute illnesses to 70% in long term chronic asymptomatic illnesses 
(DiMatteo & DiNicola, 1982; Kruse & Weber, 1990; Luscher & Vetter, 1990). In spite 
of the extensive study of this common problem, no conclusive evidence has emerged 
regarding the causes of noncompliance or the factors that might be changed to increase
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acceptance of medical recommendations. Compliance with medical regimens is an 
extensively researched area because of its frequent occurrence and the high medical and 
financial cost associated with this behavior. However, the results of these studies appear 
to greatly vary or contradict each other. These discrepant results are likely the result of 
variations in definitions of compliance, variables assessed, methods used, and setting of 
study (German, 1988). A wide range of variables have been examined in relation to 
compliance, but the variables that have demonstrated the most consistent support in the 
literature are patient-provider relationship, patient characteristics including psychological 
and social aspects and environmental support. However, the most researched area is 
demographic variables, yet there is no consistent demographic profile for patient 
noncompliance.
Although there are contradictory findings in the compliance literature, a few 
factors are consistently noted to affect compliance. In reviews of the literature German, 
(1988) and DiMatteo and DiNicola, (1982) conclude that patients are less compliant 
with 1) behaviors that are preventive in nature; 2) recommendations related to life-style 
changes such as smoking or diet; 3) recommendations when asymptomatic; 4 ) complex 
regimens with multiple medications; 5) treatments of long duration; and 6) medications 
with side effects. Recent compliance studies have found similar findings (e.g., Agras, 
1989; Blackwell, 1992). These characteristics are descriptive of chronic illness 
populations such as ESRD.
Perceived health status has been considered an important variable linked with 
noncompliance. For example, patients who are discouraged with their health may not
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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feel that their actions will improve health status, while patients with perceived better 
health may believe their efforts are helpful and thus be motivated to continue with 
adherence (Sherboume, Hays, Ordway, DiMatteo & Kravitz, 1992). In a review of 
patient compliance, Becker (1979) noted positive and consistent correlations between 
perceived severity of health status and compliance. However, similar associations 
between physician estimates and noncompliance have not been obtained which suggests 
that patient perception, rather than actual health status may be more influential on 
compliance (Sherboume et al., 1992; Wilson & Drury, 1984).
Emotional functioning has also been associated with adherence to medical 
recommendations. Emotional distress is a common problem in chronic illness populations 
(Katon & Sullivan, 1990). Patient characteristics, such as psychiatric diagnoses, appear 
to influence adherence to most regimens (German, 1988). It has been proposed that the 
apparent relationship between illness and psychological distress may be the result of 
patients' negative emotional state which impairs compliance and results in increased 
illness (Cohen & Rodriquez, 1995). This is supported by the finding that clinically 
depressed elderly patients with Coronary Artery Disease (CAD) were significantly less 
compliant with their medication regimen than nondepressed patients (Carney, Freedland, 
Eisen, Rich & Jaffe, 1995). However, in a study of chemotherapy patients, those 
patients who were psychologically distressed were more compliant with treatment 
(Ayeres, Hoon, Franzoni, Matheny, Cotanch & Takayanagi, 1994). This appears to be 
somewhat of a contradiction but may reflect the different measures of compliance. 
Overall, evidence regarding the relationship between mood and compliance appears to
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suggest that negative affective states may impair compliance with medical 
recommendations.
Social support also has been extensively explored in relation to patient 
compliance. This relation suggests that patients with more supportive social contacts 
will be more compliant. Compliance with antihypertensive medication and appointments 
has been associated with the amount of affective support provided by others (Stanton,
1987). While this relationship has appeared to be relatively strong and consistent in a 
variety of medical populations (Becker, 1979; Sackett & Haynes, 1976), this 
relationship has not been consistently demonstrated in the hemodialysis population (e.g., 
O'Brien, 1980; Cummings, Becker, Kirscht, & Levin, 1982).
Another factor that influences the extent to which patients comply with medical 
recommendations is the doctor-patient relationship. Investigators have focused on the 
patient-provider relationship as an important factor in compliance (i.e. Gerber, 1986; 
Stone, 1979). Negative physician behaviors (e.g., business-like interaction, curtness) are 
related to noncompliance (e.g., Francis Korsch, & Morris, 1969). These interpersonal 
variables are related to patient satisfaction with the visit, overall medical care, clinic and 
provider, and have demonstrated a positive relationship to compliance (i.e. Becker, 
Drachman, & Kirsch, 1974; Korsch & Negrete, 1972). The continuity of care has been 
shown to increase compliance (i.e. Becker, 1979, Turk et al., 1986). It is likely that a 
long term relationship improves rapport and conveys a caring attitude, which increases 
trust and improves the patient's desire to comply. Physicians perceived as more sensitive 
to the patient had fewer rescheduled appointments (DiMatteo, Hays & Prince, 1986).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
14
Overall, it appears that the physician's behavior both verbal and nonverbal can influence 
patient behavior. German (1988) concluded, in a review of the compliance literature, 
that the patient-provider interaction is one of the most consistent variables in relation to 
noncompliance. This author also emphasized the need for more work devoted to the 
environment in which the interaction occurs.
In compliance models, researchers have turned to the evaluation of attitudes and 
motivations to assist in the understanding of patient’s adherence to medical advice. A 
number of models to explain noncompliance have been developed. The Health Behavior 
Model (Becker & Maiman, 1975)includes 4 patient perceptions or beliefs: 1) 
susceptibility; 2) severity; 3) benefits; and 4) efficacy. These authors suggest that 
patients will comply with recommendations to avoid illness if they determine the 
recommendations will be effective and less aversive than the illness symptoms. While 
this model has received some support, there are still other factors that are known to 
impact on patient compliance. Another model targets self regulation and proposes that 
compliance is a self-control problem that is a function of individual variables such as 
resourcefulness and feelings of self-efficacy (Rosenbaum & Ben-An Smira, 1986). The 
hypothesis that cognitions of control are related to compliance has received some 
support (Schneider, Friend, Whitaker, & Wadhwa, 1991). Emotional factors, however 
are not considered in this model. Another model proposed by DiMatteo and DtNicola 
(1982) proposed a six factor model that added the factors of understanding the 
recommendations and a positive relationship with the health care professional. Finally, 
Ley’s (1986) cognitive model of noncompliance suggests that the patient’s failure to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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understand and remember, as well as dissatisfaction with the consultation are likely to 
result in noncompliance. In the realm of hemodialysis noncompliance, the health 
behavior model and knowledge factors have been studied in relation to compliance. 
However, the role of patient satisfaction with the health care professional who provides 
treatment has been ignored.
HEMODIALYSIS NONCOMPLIANCE
The health and survival of hemodialysis patients depend upon the extent to which 
they comply with their prescribed dialysis schedule, medication regimen, and dietary and 
fluid restrictions (Boyer et al., 1990). Despite the health consequences of 
noncompliance, rates of noncompliance in this medical population remain as high as 30- 
78% which has significant implications for mortality (e.g., Cummings et al, 1982; Friend, 
Singletary, Mendell, & Nurse, 1986; Hartman & Becker, 1978; Lamping & Campbell, 
1989; Wolcott,et al., 1986). Failure to comply with the dialysis regimens can have 
severe consequences for health and survival. Dietary noncompliance has been identified 
as the primary cause of congestive heart failure in end-stage renal patients (Plough & 
Salem, 1982). Additionally, fluid overload is a chief cause of death in ESRD patients 
(Abrams, Moore, Wester, 1971; DeNour, 1981). Fluid overload, which is commonly 
defined as IWG of 2 or more kilos, is associated with symptoms of dyspnea, 
hypertension, dizziness, and cramping. Despite the short-term and long-term 
consequences, fluid noncompliance remains a problem in at least one third of ESRD 
patients (Cummings, Becker, Kirscht & Levin, 1981). The dialysis population is well- 
suited for studies of noncompliance because of the chronic treatment,
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prolonged/intensive patient contact, difficulty switching facilities or physicians, clear cut 
regimen, and the objective measures of compliance (Bame, Peterson, & Wray, 1993).
The most frequently researched dialysis compliance variables include: demographic, 
psychological, knowledge, health belief and social factors (Binik, et al., 1989).
Demographic and situational variables that are generally included are gender, 
age, ethnicity, employment status, income, educational levels, and length of time on 
dialysis (e.g., Blackburn, 1977; Kaplan, DeNour, & Czackes, 1972; Oldenburg, 
MacDonald & Perkins, 1988; Procci, 1978, 1981). Gender and length of time on dialysis 
have been the most consistently related to noncompliance with males and more 
experienced patients demonstrating more noncompliance (e.g., Boyer, et al., 1990; 
Everett, et al., 1993; Hilbert, 1989; Oldenburg et al., 1988;). However, Ferraro, and 
colleagues (1986) found no relation between gender and time on dialysis to compliance. 
Age also has been assessed, with younger patients demonstrating less compliance (e.g., 
Boyer et al., 1990; Cummings, et al., 1982; Everett, et al., 1993; Ferraro et al., 1986; 
Hilbert, 1989). In several studies, demographic variables including age, sex, race, as 
well as socioeconomic and marital status have not been predictive of compliance with 
the dialysis regimen (e.g., Blackburn, 1977; Ferraro et al., 1986; Wolcott et al., 1986). 
While conflicting results have been noted in the relation between compliance and 
sociodemographic information in hemodialysis patients, the most consistent finding has 
been that noncompliant patients are most likely to be young, unemployed males (e.g., 
Boyer, etal., 1990; Everett et al., 1993; Obrien, 1980; Procci, 1981).
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Psychological factors have been widely assessed in the hemodialysis literature. 
Those factors that have been related to noncompliance include: denial of illness (Kaplan 
et al., 1972), coping style (Faberow, 1986), knowledge (Blackburn, 1977), self­
destructive behavior (Faberow, 1986), health beliefs and values (Hartman & Becker, 
1978), poor dietary habits (e.g., Bollin & Hart, 1982; Cummings et al., 1982), and 
external locus of control (Bollin & Hart, 1982). However, psychological distress in the 
form of depression has been the most extensively studied psychological variable related 
to hemodialysis compliance.
Depression has been identified as the most prevalent psychological problem in 
patients with ESRD treated with hemodialysis. Because of the variety of measurement 
techniques, the incidence and prevalence of depression in the dialysis population is 
difficult to determine (Israel, 1986). Estimates of depression for dialysis patients have 
ranged from 20-50% (Israel, 1986; Sensky, 1989) with the incidence of Major 
Depressive Episodes ranging from 5%-22% (e.g., Lowry, 1979; Smith, Hong, &
Robson, 1989). It has been proposed that noncompliance with dietary restrictions is a 
maladaptive attempt to gain reinforcement from or express displeasure with the 
environment (Procci, 1981). Several studies have linked depression to compliance and 
survival. Depression, self-depreciation, and overall psychiatric illness have been linked 
to lower survival rates (e.g., Burton, Kline, Lindsay, & Heidenheim, 1986; Friend et al., 
1986; Wai, Richmond, Burton, & Lindsay, 1981). Depression also has been linked to 
mortality through increased rates of noncompliance. Several studies have linked fluid 
noncompliance with depression (DeNour & Czaczkes, 1976; Denour, 1981). A negative
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relation between depression and compliance was noted, hemodialysis patients with high 
BDI scores were less compliant with fluid, dietary, and medication recommendations 
(Tracy, Green, & McCleary, 1987). Depression has been related to mortality of 
hemodialysis; however the results are inconclusive. Nonsignificant results between 
depression and compliance have been obtained (Schneider et al., 1991), and even an 
inverse relation between depression and fluid noncompliance has been demonstrated 
(Everett, et al., 1993). These findings suggest that compliant patients may be more 
depressed or frustrated than patients who are not concerned about compliance issues. 
Investigations of psychological factors on compliance have used a variety of measures to 
assess psychopathology and have been methodologically flawed (Binik et al, 1989). The 
conflicting data, may be due to the use of depressive measures that are influenced by 
vegetative symptoms and are thus likely to be confounded by uremic symptoms (Kimmel, 
Weihs & Peterson, 1993; Levenson & Glocheski, 1991; Tynes, Ruggerio & Brantley, 
1993). Other researchers also have noted that vegetative symptoms of depression were 
less useful in discriminating depression in hemodialysis patients than cognitive symptoms 
such as suicidal ideation, depressed mood and discouragement (Hinrichsen, Lieberman, 
Pollack, & Steinberg, 1989). Therefore, depressive measures that emphasize cognitive 
aspects of depression may be more useful in predicting outcomes with hemodialysis 
patients.
The amount and complexity of information, as well as the ability to recall 
information also have been examined in relation to compliance. Patient knowledge of 
the prescribed regimen has been implicated in hemodialysis compliance, but the results
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are equivocal (Hoover, 1989; Ferraro, et al., 1986). Studies with other chronic illness 
populations have indicated that understanding and memory alone are not sufficient to 
explain noncompliance (Morgan & Watkins, 1988; Donovan, Blake, & Fleming, 1989). 
In a study of handwashing compliance in hemodialysis patients, the authors concluded 
that education is necessary but not sufficient to account for compliance (Brantley, 
Mosley, Bruce, McKnight & Jones, 1990).
Health status has been linked to compliance and emotional well-being. It appears 
that cognitive interpretation or appraisal of illness is critical in emotional and behavioral 
responses to illness (Peterson, Kimmel, Sacks, Mesquita, Seimmens, & Reis, 1991). The 
most commonly used health rating scale with dialysis patients is a 4-point rating scale 
ranging from poor to excellent (e.g., De-Nour, 1982; Manninen, Evans, & Dugan, 1991; 
Kunter, Linn, Fielding, Brogan & Hall, 1994). A positive relation between perceived 
health status and compliance has been obtained in relation to dietary and medication 
compliance in hemodialysis patients (Hartman & Becker, 1978). The patient’s perception 
of illness has been correlated with cognitive symptoms of depression in ESRD (Sacks, 
Peterson & Kimmel, 1990), and cognitive symptoms of depression have been linked to 1 
year survival rates of ESRD patients (Peterson et al., 1991). Perception of health is 
related to mortality (e.g., Idler & KasI, 1991), and it is possible that those who view 
themselves as sicker, in turn, feel depressed and hopeless, and therefore give up and do 
not comply. This possibility is supported by the findings that perception of illness 
produces or maintains depression (Sacks et al., 1990) and depressed patients tend to 
have poorer physical health status (Stewart, Greenfield, Hays, Wells, Rogers, Berry,
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McGlynn & Ware, 1989). The perception of illness also may be influenced by the finding 
that psychological distress was related to physical symptoms (Oldenburg et al., 1988) 
and depression was an important contributor to the experience of physical symptoms in 
ESRD patients (Schneider et al., 1991) . Therefore, the literature suggests that patients’ 
perception of illness is likely to influence mood as well as health status.
The construct of locus of control has received considerable research attention, 
with conflicting results. According to the locus of control theory, internally controlled 
people view events linked to their own personal control, while externally controlled 
people view events beyond their control. Several studies have suggested that an internal 
locus of control as measured by the Rotter Internal/External Locus of Control Scale is 
related to increased compliance (e.g., Poll & DeNour, 1980). However, in studies of 
locus of control specific to health, as measured by the Multidimensional Health Locus of 
Control Scale, this finding has not been replicated (e.g., Brown & Fitzpatrick, 1988; 
Schneider, et al., 1992).
The relation o f social support to hemodialysis compliance has been inconclusive. 
One study found that patients with fewer reported family problems and more spousal 
support had improved compliance (Hartman & Becker, 1978), while another found a 
correlation between perception of supportive family and fluid but not dietary compliance 
in hemodialysis patients (Christensen, Smith, Turner, Holman, Gergory, & Rich, 1992). 
In one study of social support and compliance, a significant correlation was found, but 
after controlling for demographic variables, this effect disappeared in the regression 
equation (Boyer et al., 1990). The lack of significant findings between family support
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and compliance has been replicated in a number of studies (Brown & Fitzpatrick, 1988; 
Cummings et al, 1981; Everett et al., 1993; Hilbert, 1989; Hitchcock, Brantley, Jones & 
McKnight, 1992). The inconsistent results may be due to the difficulty in defining and 
measuring social support or the decreasing effect of social support on adjustment to 
chronic illness over time.
An essential part of hemodialysis patients’ adjustment to the treatment regimen is 
their relationship with staff (Blodgett, 1982). The patient with ESRD is dependent not 
only on the dialysis machine for life support but also the medical staff (Tucker, Ziller, 
Chennault, Somer, Schwartz, Swanson, Blake, & Finlayson, 1987). Positive interaction 
with staff (Tucker, et al., 1987; Schmicker & Baumbach, 1990; Ferraro et al, 1986; 
Hartmen & Becker 1978; Wolcott et al., 1986) and positive staff member evaluation 
(Huber & Tucker, 1984) have been associated with compliance, while nonadherence, 
negative interactions with staff, and poor cooperation have been associated with negative 
attitudes of staff toward patients (Basque & Merige, 1980). At least one study found no 
relation between nurse attitudes toward patients and adherence (Tucker, Desmond, 
Cohen, Mars, Coon, & St. John, 1991). Given the extensive time spent at the 
hemodialysis center interacting with staff, the effect of these interactions on patient 
adherence is an important health care issue (Tucker et al., 1991). The importance of the 
patient-physician relationship is demonstrated by the high rating that ESRD patients 
obtain on the Powerful Others scale of the Multidimensional Health Locus of Control 
inventory. This score is attributed to their heavy reliance on health care personnel and 
may reflect the extent to which they view themselves and staff as interdependent in
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achieving a positive health status (Tynes, et al., 1993). The importance of patient 
satisfaction in general medical populations will be reviewed in the next section.
PATIENT SATISFACTION
Advances in health psychology have demonstrated the importance of cognition in 
understanding how patients cope with illness (Nagey & Wolfe, 1984). Researchers have 
attempted to predict health behaviors through psychological and social variables. Social 
learning theory and value expectancy theory have suggested that patient perceptions of 
health and health care are expressed in attitudes that are ultimately reflected in health 
behaviors (Nagey & Wolfe, 1984). Patient satisfaction is one attitude that has received 
support in models of compliance including the Health Behavior Model (Becker & 
Maiman, 1975) and the Cognitive Model (Ley, 1986). Although, patient satisfaction is 
one of the most common measures of health care outcome, the definition is somewhat 
unspecific (Bond & Thomas, 1991).
Patient satisfaction is “one of those concepts that has a common sense meaning 
which is rarely subject to critical scrutiny” (Fitzpatrick, 1990). Over the past two 
decades little consensus has been reached regarding the definition of patient satisfaction 
(e.g., Linder-Pelz, 1982; Pascoe, 1983; Wigglesworth & Wdliams, 1987). The 
definition of satisfaction appears to change based on the individual’s background and 
experience (Ware, Snyder, Wright, & Davis, 1983). There appears to be a consensus, 
however, that patient satisfaction is a subjective evaluation of medical services and 
providers. Studies of patient satisfaction are concerned with patient perceptions of 
provider care, competence, arrangements for care and payment, pleasantness of
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environment, adequacy of staffing, regularity of care, and helpfulness of provider 
(Guzman, Sliepcevich, Lacey, Vitello, Matten, Woehlke, & Wright, 1988). Carr-Hill 
(1992) described human satisfaction as a "complex concept that is related to a number of 
factors including lifestyle, past experiences, future expectations, and the values of both 
individual and society". All patient surveys do not provide patient satisfaction ratings. 
Only those questionnaires that request a personal evaluation of care rather than factual, 
objective information can be considered a patient satisfaction survey (Ware, 1981). 
Because of this subjectivity, these questionnaires have been criticized for not being an 
accurate reflection of reality. However, satisfaction ratings are intentionally subjective in 
order to reflect patients’ personal preferences and expectations (Guzman et al., 1988). 
Ware, Snyder, and Wright (1976) found that patient reports of satisfaction do reflect 
actual care as well as patient preferences and expectations. The evaluation of patient 
preferences is important in order to modify services and behaviors of providers. Some 
researchers have argued that patients are able to judge only the amenities of care and not 
the technical aspects (Donabedian, 1987). However, several other researchers have 
concluded that patients are able to judge the competence and technical skill of the 
provider (e.g., Mangen & Griffen, 1982; Meterko, Nelson, & Rubin, 1990). Pascoe 
(1983) noted that patients were able to: a) show high agreement with providers on 
rankings of services; b) distinguish between interpersonal and technical aspects of care; 
and c) show that their satisfaction ratings corresponded with other standards used to 
evaluate provider performance. Overall, satisfaction ratings appear to reflect the quality 
of medical care rather than merely the characteristics of the patient (Ware et al, 1983).
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Therefore, patient satisfaction appears to be the outcome of patient’s interactions with 
the medical system which may in part determine future utilization and compliance 
(Guzman et al., 1988).
Although patient satisfaction is poorly defined, models to explain this construct 
have been developed. Linder-Pelz (1982) proposed a value-expectancy model of 
satisfaction which defined satisfaction as "the positive evaluation of distinct dimensions 
of health care”. This model hypothesized that the variables of expectations, values, 
entitlement, and perceived occurrences would predict three dimensions of satisfaction 
including: physician conduct, convenience, and general satisfaction. This study found 
that expectations were the most important determinant of patient satisfaction. The 
fulfillment model defines satisfaction as the difference between rewards desired and 
received, while a discrepancy model evaluates the difference between rewards expected 
and received (Wilkinson, 1986). Pascoe (1983) concluded that there is little support for 
these models and most studies use the discrepancy approach.
The need to assess patient satisfaction is an increasingly prominent part of health 
care research (Sutherland, Lockwood, Minkin, Tritchler, Till, & Llewllyn, 1989). It 
appears that the medical community has realized that desirable patient outcomes should 
be viewed in light of patient needs and expectations (Epstein, 1990). The utility of 
satisfaction scales in health care evaluation includes: a) evaluation of service setting; b) 
identification of factors within setting or patterns of practice that are not adequate to the 
patient; c) evidence of patient attitudes and expectations that can be used to foster better 
patient-provider communication and improve compliance with medical advice
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(Fitzpatrick, 1991). Donabedian (1983) indicated that the ultimate validation of quality 
of care is the effectiveness in achieving not only health but also satisfaction.
Researchers have noted that there is little support for the reduction of satisfaction 
into a single factor (Carr-Hill, 1992). Many researchers have concluded that satisfaction 
with medical services is multidimensional and composed of the primary components of 
the patient and provider (Oberst, 1984; Ware et al., 1983). Given the perceived 
multidimensional nature of satisfaction, numerous specific questions regarding the 
relevant areas of services are probably the best measure of patient satisfaction 
(Wilkinson, 1986). This author also indicates that more work into the model of 
satisfaction as well as the influence of patient preferences and expectations is needed.
The physician has been the primary provider assessed in regard to quality of medical 
care. However, providers of other services (e.g., nutrition, nursing) generally 
collectively account for the greatest portion of patient’s interactions, and therefore, also 
should be evaluated (Guzman, et al., 1988). The assessment of satisfaction is best 
approached with micro direct measures of satisfaction that reflect specific items related 
to services actually received (Roberts, Pascoe, & Attiksson, 1983). In a meta analysis of 
221 US studies of patient satisfaction, the following aspects of care were assessed: 
Humanness (67%), Informativeness (50%), Overall Quality (45%), Technical 
Competence (43%), Bureaucratic process (28%), Access (27%), Cost (18%), Physical 
Facilities (16%) Continuity of care (6%), Outcome (4%) and Handling of nonmedical 
problems (3%) (Hall & Doman, 1988). These authors concluded that the essential 
conceptual features of satisfaction instruments are: a) directness; b) specificity; c) type of
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care; and d) dimensionality. It has been suggested that the most useful satisfaction 
studies will be those that specify the contribution of each dimension of patient 
satisfaction (Linder-Pelz & Struening, 1985).
FACTORS ASSOCIATED WITH SATISFACTION
Patient satisfaction is a multidimensional construct with various factors identified 
in the literature. Some of the earliest patient satisfaction studies identified 3 factors 
consisting of personal quality of the doctor, professional competence of the doctor, and 
cost and convenience of care (Hulka, Zyzanski, Cassel, & Thompson, 1970; Zyzanski, 
Hulka, & Cassel, 1974). Ware, a prominent researcher in the area of satisfaction, has 
completed several studies of the factors making up satisfaction. In his earliest study 4 
factors, including doctor conduct, availability of services, continuity, and 
convenience/access, were found (Ware & Snyder, 1975). In 1978 Ware and his 
collegues set the standard for most patient satisfaction studies with the development of 
the Patient Satisfaction Questionnaire which is made up of 8 factors including: of art of 
care, technical quality, accessibility/convenience, finances, physical environment, 
availability, continuity of care and efficacy/outcome. In 1981, Ware refined the concept 
of satisfaction into 5 dimensions including quality of care, accessibility/convenience, 
finances, physical environment, and availability.
More recent development of various satisfaction scales identified similar factors. 
Oberst (1984) noted factors including facility and service, importance and expected 
source of information, completeness of information, and quality of care and adequacy. 
Feletti, Firman, & Sansor (1986) noted factors of competence of physician, emotional,
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social awareness, physician as model, amount of consultation time, continuity of care, 
mutual understanding, information transfer, and examination competence. Fitzpatrick 
(1991), noted numerous factors associated with satisfaction including humanness, cost, 
informativeness, facilities, overall quality, outcome, competence, continuity, 
bureaucracy, attention to psychosocial problems, and access. In one o f the more recent 
studies, Carr-Hill (1992) found medical care/information, food and physical facilities, 
nontangible environment, quantity of food, nursing care, and visiting arrangements. In 
summary, the most consistent elements of patient satisfaction include: interpersonal 
qualities of the provider, quality of information, quality of services, adequacy of facilities 
and accessibility of care.
The field of patient satisfaction has studied this construct as both an independent 
and dependent variable (Lebow, 1983). Numerous studies have attempted to elucidate 
the associations between patient satisfaction and variables such as demographics, 
psychological distress, and health status. The effect of mood on satisfaction rating was 
one of the earliest interests. In one study, depressed subjects from the general population 
were less satisfied with a group prepaid practice than nondepressed patients (Tessler & 
Mechanic, 1975). However, psychological distress only accounted for 2% of the 
variance of patient satisfaction. Another study demonstrated that scores on the Zung 
Depression Inventory accounted for less than 1% of the variance in satisfaction ratings. 
(Linn & Greenfield, 1982). A study of psychological distress using the Crandall 
Dohrenwend psychological distress scale found that these scores accounted for 
approximately 4% of variance (Greenley, Young, & Schoenherr, 1982). Thus, to date, a
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statistically significant relation has been noted between depression and satisfaction, but 
the variance accounted for has been limited.
Another area explored in patient satisfaction is quality of life. It has been 
suggested that for chronic illness patients with lengthy care and dependence on health 
care, satisfaction with care becomes so important as to be almost equivalent to their 
quality of life (Locker & Dunt, 1978). Ferrans, Power, & Kasch, 1987 explored the 
relationship between patient satisfaction and quality of life in hemodialysis patients and 
noted a moderate correlation with quality of life. In another study o f life satisfaction and 
well-being, little association was noted between patient satisfaction and feelings of well 
being (Roberts et al, 1983). Therefore, patient satisfaction and quality of life appear to 
have an inconsistent association.
Sociodemographic variables are probably the most heavily researched area in the 
patient satisfaction literature. Older patients, females, and individuals with lower levels 
of education tend to be the most satisfied (e.g., Doering, 1982; Ferrans et al, 1987; 
Lebow, 1983; Matthews & Feinstein, 1989; Pascoe, 1983; Patrick et al, 1983).
However, other demographic associations such as race, social economic status, and 
marital status remain inconclusive (e.g., Doering, 1983). Long-term illness experiences 
such as those characterized by chronic illness patients have also been associated with 
increased levels of dissatisfaction (West, 1976; Calnan, 1988; Lehman & Zatowny,
1983). It is possible that patients with chronic illnesses view themselves as experts on 
treatment recommendations and become less satisfied and more critical of care.
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A number of variables associated with the health care provider can influence 
patient satisfaction. Conduct by the physician has been identified as the most important 
component in the determination of general satisfaction ( Linder-Pelz & Struening, 1985; 
Ware et al., 1976). In particular, provider interactional behavior and communication 
style have been identified as prominent in the determination of satisfaction. Physicians 
who are friendlier and meet patient expectations are likely to have higher patient 
satisfaction ratings (e.g., Korsch & Negrete, 1968; Larsen & Rootman, 1976). Patient 
satisfaction ratings are also higher for physicians who are viewed as more sensitive and 
responsive to patient needs (Nagy & Wolfe, 1984). Waiting times to see a physician are 
related to dissatisfaction and increased times are often viewed as physician disrespect for 
the patient (Gertsen, Gary, & Ward, 1973). Patient understanding of provider 
information has been inconsistently linked to satisfaction (Ley, 1979; Hulka, Kupper, 
Cassel, & Mayo, 1975).
Patient health and disability have also been postulated as a possible predictor of 
satisfaction ratings. Health status has been linked to general moral or life satisfaction, 
illness adjustment, and likelihood of future medical care utilization. A simple four point 
rating scale (poor - excellent) has demonstrated adequate agreement with objective 
health data and future health ratings (e.g., Maddox & Douglass, 1973). In a few studies 
using a health status rating, the authors concluded that the patient's report of satisfaction 
was sensitive to perceived health status (Linn & Greenfield, 1982; Hall, Feldstein, 
Fretwell, Rowe, & Epstein, 1990). Support for the relation between satisfaction and 
health status has been found in other studies (Pascoe, 1983; Penchansky & Thomas,
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1981). However, in a study using the sickness impact profile, patient satisfaction was 
not related to patient disability. (Patrick, Scriven, & Charlton, 1983). Wright’s (1985) 
model of patient satisfaction placed significant emphasis on perceived health status and 
proposed that this variable is a main determinant of satisfaction. The apparent 
importance of the outcome of dissatisfaction is demonstrated in the finding that those 
who are dissatisfied are less likely to show physical improvement (Fitzpatrick, 1990).
This lack of improvement may be the result of noncompliance resulting from 
dissatisfaction with services or providers.
PATIENT SATISFACTION AND COMPLIANCE
Of most importance with patient satisfaction is the subsequent influence on 
patient behaviors such as compliance. Most of the patient satisfaction literature 
examining the effects on compliance has focused on the doctor-patient relationship. 
Dissatisfaction, with care or the provider, has been linked to decreased compliance in the 
form of missed appointments, overall uncooperativeness with treatment, refusal of 
treatment, not seeking medical advice, and not maintaining a continuing relationship with 
physician (Gray & Cartwright, 1953; Kincey, Bradshaw & Ley, 1975; Larsen & 
Rootman, 1976; Pascoe, 1983; Ware, Snyder, Wright, & Davies, 1983; Wolf, Putnam, 
James, & Stiles, 1978). Numerous studies with various medical populations have 
demonstrated higher rates of compliance in patients reporting higher rates of satisfaction 
(see Table 1). Sackett and Haynes (1976) even suggested that patient satisfaction may 
be the single most important determinant of compliance behavior such as appointment 
keeping and medication regimens.
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The interpersonal and communication style of the health provider has been 
related not only to increased satisfaction but also subsequent compliance (e.g., DiNicola 
& DiMatteo, 1982; Friedman, & DiMatteo, 1979). Physician conduct, in terms of 
interpersonal skill, has been found to be the most significant determinant of satisfaction 
with general medical care rather than purely technical skill (Doyle & Ware, 1977). The 
perceived social support and communication style projected by the primary physician 
have been associated with compliance in dialysis patients (Finnerly, 1978). Staff support 
in general is more strongly associated with compliance in low SES populations than 
family support (Obrien, 1990). When patient’s expectations of having concerns 
addressed, being given information regarding the medical condition and progress are 
fulfilled then compliance is enhanced (e.g., Becker, 1985; Francis et al, 1969). If the 
physician asks questions without providing feedback, if the patient feels tense during 
interaction, or if the provider is passive with an authoritarian patient, this results in 
decreased satisfaction and noncompliance (Davis, 1968). Physicians perceived as more 
sensitive by the patient had fewer rescheduled appointments (DiMatteo, Hays & Prince,
1986). Overall, the patient satisfaction literature suggests that adequate interpersonal 
skill by the physician is required to satisfy the patient and obtain the patient's 
cooperation.
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The patient satisfaction literature has been criticized in many areas. Nguyen, 
Attikisson, & Stegner, 1983 noted that difficulties in the literature include high rates of 
satisfaction, biased samples, and lack of meaningful comparison rates. Factors have been 
noted to contribute to the positive satisfaction outcomes including social desirability, 
item wording (Lebow, 1974), hesitancy to express negative opinion (Hulka, 1971), 
experimenter bias, and cognitive dissonance (Scheirer, 1978). The biggest criticism of 
the satisfaction literature is the lack of attention to the psychometric properties of the 
assessment scales. Few studies have reported internal consistency or test-retest reliability 
(Fitzpatrick 1991, Ware, et al., 1983). According to a review of the literature by Ware et 
al. (1983), most reliability coefficients have ranged from .19 to .70. In a more recent 
review of the literature Linder-Pelz & Struening (1985) indicated the following 
weaknesses a) single item measures; b) failure to report reliability estimates; c) failure to 
control for respondent biases; d) failure to document methodological information; e) 
failure to provide validity information; f) lack of standardization; and g) unidimensional 
conceptualization.
The studies are usually high in overall satisfaction reported. Some researchers 
believe that the questionnaires usually illicit a congratulatory response in respondents. It 
has been reported that approximately 80% of patients are hesitant to complain.
However, it has been noted that satisfaction is not universal and reports of lack of 
variability are exaggerated. Lehman & Zatowny, 1983 conclude that although the 
satisfaction data are often highly skewed, there is still adequate heterogeneity in scores.
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When discrete levels o f satisfaction are measured less than half o f the respondents rate 
themselves as highly satisfied (Lebow, 1982; 1983). Others have noted that little 
attention is paid to psychometric qualities. Some authors have noted that there has been 
little attempt to establish reliable and valid measures (e.g., Ware et al., 1978; Lebow, 
1983). It has been suggested that a good validation of patient satisfaction questionnaires 
would be to link them to criterion measures of patient behaviors (i.e. compliance) (Bond 
& Thomas, 1992). There have also been poor response rates noted especially in 
response to mailed questionnaires which always raises the question of biased samples. 
Additionally, little attention has been paid to patient response styles such as social 
desirability and acquiescence.
HEMODIALYSIS MEASURES OF PATIENT SATISFACTION
The Satisfaction With Care Questionnaire (SCQ) Ferrans, et al., (1987) is a 27 
item measure of satisfaction with dialysis care. Responses are answered on a 6 point 
Likert scale ranging from 1 = strongly disagree to 6 = strongly agree. It has an internal 
consistency of .94 for the entire instrument, and .90, .93, and .73 for the physician, 
nursing care/dialysis treatment, and financial/transportation subscales, respectively. 
Overall, this appears to be a macro measure of satisfaction that provides a global 
evaluation of satisfaction with hemodialysis care.
The Multidisciplinary Hemodialysis Patient Satisfaction Scale (MHPSS) (Davis, 
Brantley, McKnight, Jones, Springer, 1995), was designed as a micro measure to 
provide a reliable and valid measure of patient satisfaction in hemodialysis patients that 
could be used as an outcome measure of service quality. It was based on the job
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descriptions of a multidisciplinary team and designed to provide programmatically useful 
information regarding leading areas of satisfaction or dissatisfaction. Tt should provide 
the structure that would reflect the unique experiences of these individuals and therefore, 
a better conceptualization of satisfaction (Zatowny, Roughmann & Hengst, 1983). The 
MHPSS was designed with the distinctive characteristics of the hemodialysis population 
in mind, allowing for self administration with patients of limited education or literacy and 
mild to moderate visual deficits. This questionnaire was also constructed with the 
previous problems of satisfaction scales considered. Controls for acquiescent response 
bias (the tendency to try to present in a favorable light) were provided through item 
wording, matched pairs, independent administration, and variable response format. 
Because chronic illness populations are dependent upon services and may be 
uncomfortable admitting their care is less than adequate (Tessler & Mechanic, 1984), a 
multiple response format was included so that patients could communicate dissatisfaction 
through degrees of agreement. The role of social desirability (the tendency to respond in 
a socially expected or conforming manner) was also considered and the subscales do not 
significantly correlate with the Marlowe Crowne, a measure of social desirability, 
although a small correlation (r=.31, p <01) was obtained with the total score. While this 
association is statistically significant, it accounts for only 9 % of the variance, suggesting 
the two constructs are clearly discriminable. The response bias scale was not 
significantly correlated with the social desirability inventory which indicates it may be 
assessing other constructs such as conceptual confusion, inattention, or inconsistent 
responding. Test-retest reliability was adequate on most scales and suggested moderate
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stability o f satisfaction over a one month period. Content validity was supported by item 
development from a literature review and experiences of a multidisciplinary hemodialysis 
treatment team, as well as patient input. Construct validity was supported by moderate 
to high correlations with the SCQ a measure o f general satisfaction with dialysis services. 
This scale also improved upon the Satisfaction with Care questionnaire (Ferrans, et al.,
1987) by providing more specific items and domains, increasing patient response rates 
above 52%, and improving the psychometric properties by using more specific item 
analysis and test-retest reliability. Additionally, it offers assessment of multidisciplinary 
satisfaction as well as general satisfaction which appears to be an important 
consideration given the trend of health care toward a model of primary care with a team 
of providers.
SUMMARY AND PURPOSE OF STUDY
Compliance with medical recommendations is of particular importance for 
hemodialysis patients given the impact on health (e.g., Bollin & Hart) and mortality (e.g., 
Friend et al., 1986). It is generally accepted that compliance will prevent short and long 
term medical complications. Despite the complications and possible threat to life, rates 
of noncompliance are still as high as 78% (Boyer et al., 1990). Therefore, efforts to 
continue to identify factors that predict noncompliance are needed to better understand 
ways to modify this behavior.
Patient satisfaction has been investigated in general inpatient and outpatient 
medical populations for the past three decades. While most studies confirm general 
satisfaction with services, dissatisfaction has been related to communication, empathy,
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time/accessibility, and attitudes of health care providers (Hill, Bird, Hopkins Lawton, & 
Wright, 1992). Satisfaction can influence whether a person seeks medical advice, 
complies with treatment, demonstrates health improvement, and maintains a continuing 
relationship with a practitioner (e.g., Korsch et al., 1968; Larsen & Rootman, 1976; 
Fitzpatrick, 1990). The quality of the patient-provider relationship is particularly 
important for patients with ESRD, whose illness lasts a lifetime. It is generally accepted 
that interactions with health care providers influence patient satisfaction with services, 
which in turn, influences patient behavior such as compliance with medical regimens. 
Despite these findings with other chronic illness populations, patient satisfaction has not 
been examined in relation to hemodialysis compliance. This is likely due to the lack of 
measures available to study patient satisfaction in this population. As noted by Yanagida 
and Streltzer (1979) measures tailored for use with the dialysis population are needed 
given their unique experiences as a chronic illness population. To date, only one study in 
the area of hemodialysis patient satisfaction appears to have been completed (Ferrans et 
al., 1987). The hemodialysis population offers a unique opportunity to investigate 
satisfaction with a multidisciplinary team of providers and the experience of the intensive 
relationship that exists between the patient and staff through extensive treatment contact. 
The past findings of a positive relation between patient satisfaction with the provider and 
subsequent compliance in general medical patients suggests that it may be an important 
area of study in hemodialysis patients. This study provides a unique contribution to the 
hemodialysis literature by looking at the role of patient satisfaction and the subsequent 
effect on compliance while also adding to the patient satisfaction literature by assessing
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the effect of the members of a multidisciplinary team on satisfaction and compliance. It 
appears that the assessment of satisfaction with the multidisciplinary team will become 
more important as health care continues to shift toward a primary care model with an 
emphasis on a team approach to health care.
The purpose of the present study was to examine the effects of patient 
satisfaction, globally and with specific disciplines, on compliance in order to determine 
the extent to which satisfaction with each discipline contributes to compliance. Relevant 
factors that have been implicated as influencing both patient satisfaction and compliance 
such as depression and patient/physician rated health status were included. Specific 
medical/demographic variables including age, length of time on dialysis, and concurrent 
diagnoses also were measured. Therefore, the current study was developed to examine 
the impact of patient satisfaction on variations in biochemical indices of dietary 
compliance, intersession fluid weight gain compliance, and compliance with length of 
dialysis treatment time. During the course of this study, the following questions were 
addressed:
1) Does overall patient satisfaction predict compliance? Studies with general 
medical populations have demonstrated significant relations between satisfaction with 
services and compliance with medical recommendations. It was hypothesized that overall 
patient satisfaction with dialysis care as measured by total scores on the Multidisciplinary 
Hemodialysis Patient Satisfaction Scale (Davis, et al., 1995) and Satisfaction with Care 
Questionnaire (Ferrans, et al., 1987) would account for a statistically significant amount
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of variance in the compliance measures of % Body Weight Gain, % Completed 
Treatment Time, BUN, Phosphorous and Potassium.
2) Does the MHPSS account for significantly more of the variance in compliance 
than the SCQ? The patient satisfaction literature suggests that the assessment of 
satisfaction is best approached with micro direct measures of satisfaction that reflect the 
unique experiences o f the patients through specific items related to services actually 
received (Roberts, et al., 1983). It was hypothesized that the MHPSS, a micro measure 
of satisfaction with attention given to each interaction with the staff, would account for 
significantly more incremental variance in the compliance variables than the SCQ, a 
global macro measure of hemodialysis satisfaction.
3) Which discipline satisfaction score accounts for the most variance in the 
prediction of compliance? Studies with general medical populations have been primarily 
limited to physician interactions, and to date, no investigation of a full multidisciplinary 
team (e.g., doctor, nurse, dietician, social worker, technician) has been published. 
However, given the unique relationship with the dialysis staff, it was hypothesized that 
satisfaction with those disciplines most active in assessment and modification of 
compliance behaviors (e.g., dietician, nurse) would be most significantly related to 
compliance.
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METHODS
SUBJECTS
Hemodialysis patients receiving services from 4 outpatient units affiliated with 
Bio Medical Applications of Baton Rouge, LA were recruited for participation. All 
patients were asked to participate except those identified by the Director of Nursing and 
attending Physician as too physically or cognitively impaired to participate. Each 
patient's level of literacy and visual impairment was screened with the Letter Word 
Identification Subtest of the Woodcock Johnson Psychoeducational Battery (Woodcock 
& Johnson, 1977). Individuals missing any item at an estimated 6th grade level or who 
reported difficulty reading (e.g. uncorrected vision) or completing the questionnaires 
(vascular access in dominant arm) were given the option of having a research assistant 
assist in reading or responding to the questions.
MEASURES
Demographic Questionnaire A brief questionnaire was completed to obtain 
information on socioeconomic status, marital status, household composition, age, sex, 
education, length of time on dialysis, length of time at current center, concurrent 
diagnoses, employment status, and patient perception of current health status (Appendix 
A).
Satisfaction With Care Questionnaire fSCCD Ferrans, et al., (1987) The SCQ is a 
27 item measure of satisfaction with dialysis care. Responses are answered on a 6 point 
Likert scale ranging from '1 = strongly disagree' to '6 = strongly agree'. It has an internal 
consistency of .94 for the entire instrument, and .90, .93, and .73 for the physician,
41
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
42
nursing care/dialysis treatment, and financial/transportation subscales, respectively.
Multidisciplinary Hemodialysis Patient Satisfaction Scale (MHPSS1 (Davis.et al., 
1995). The MHPSS is a 110 item measure of satisfaction with the hemodialysis staff and 
unit. Responses are answered on a 6-point Likert scale ranging from '1 = strongly 
disagree' to '6 = strongly agree'. Six subscales assess satisfaction with the hemodialysis 
team and the unit environment including: Doctor, Nurse, Dietician, Social Worker, 
Technician, and General/Environmental. The items in each subscale are based on the 
quality of performance of job duties of each discipline as well as the quality of 
interpersonal interactions. Open ended items were also added to obtain patient 
perspective on services that may have been missed in the item pool. Responses to 
subscale statements are totaled to obtain scores for satisfaction of the job performance of 
each specific discipline. The measure has high internal consistency with an alpha of .97 
for the total score and coefficients for the subscales ranging from .87 to .94. The 
measure also is quite stable with one month reliability coefficients of r=.83 for the total 
and ranges of r = .69 to .91. for the subscales.
Center for Epidemiological Studies Depression Scale (CES-D) TheCES-D 
(RadlofF, 1977) is a 20 item self-report inventory that is widely used as an index of the 
number and frequency of depressive symptoms experienced in the past week. The CES- 
D has good internal consistency, with alphas of roughly .85 for the general population 
and .90 for psychiatric populations. Split half and Spearman-Brown reliability 
coefficients range from .77 to .92. It also can be viewed as a measure o f non-specific 
psychological distress, as it seems related to anxiety and self esteem as well as depression
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(Weissman, Sholomskas, Pottengerm, Prusoff, & Locke, 1977; Orme, Reis, & Herz, 
1986). This instrument emphasizes cognitive symptoms rather than physical symptoms 
of depression, and is therefore preferable for use with a chronic illness population 
(Hinrichsen,et al., 1989).
Patient Perception of Health Status A four point rating scale of perceived current 
health status (poor, fair, good, excellent) was used for patient ratings. This type of 
rating is commonly obtained in studies of patient health status and is reliable. (Douglass 
& Maddox, 1973, Ware, Davies-Avery & Donald, 1978). Subjective ratings of health 
status are a powerful predictor of mortality independent of objective or expert ratings of 
health status and may be considered one of the best indicators of health (Idler & Kasl, 
1991; Kaplan & Camacho, 1983; Mossey & Shapiro, 1982 ).
Physician Ratings of Health and Functional Status Physicians provided a rating 
of patients health status on a 7 point scale as well as a rating of functional status 
validated by the American Kidney Foundation. The seven point rating scale used in this 
study is similar to that used in previous studies (Steidl, Finkelstein, Wexler, Feigenbaum, 
Kitson, Kliger, & Quilan, 1980). Previous research using this scale with hemodialysis 
patients has yielded satisfactory interrater reliability (.77-89) and significant correlations 
with ratings of functional status (.75) and the Cornell Medical index (.50) (Bruce, 1986). 
The ratings range from '1 (the patient is largely free from medical problems and is doing 
well globally)' to '7 (the patient is extremely incapacitated with severe medical 
complications).' The rating of functional status is based on the 4 point classification scale 
used by the National Kidney Foundation. The ratings range from '1 (patient is capable of
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performing usual physical activity)' to '4 (patient has severe limitations and may need 
assistance with self care)'. Previous interrater reliability coefficients have ranged from 
.71-.88 (Bruce, 1986; Steidl, et al., 1980).
% Body Weight Gain (%BWG) % Body Weight Gain served as the measure of 
fluid adherence. It was calculated by subtracting each subject's weight post-dialysis 
treatment of the most recent completed session (e.g., Time 1: Monday after treatment) 
from the predialysis weight of the current treatment session (e.g., Time 2: Wednesday 
prior to treatment). To account for individual differences (i.e. body weight) in the 
amount of fluid that patients could gain, the average % of Body Weight Gained in fluid 
was calculated by dividing the average session weight gain by the patient's estimated dry 
weight which is determined by the center nephrologist. Patients are encouraged to gain 
less than 3% of body weight between sessions (Blumenkrantz, 1994; Weil, 1993).
Biochemical Indices As measures of dietary compliance, the laboratory values of 
BUN (blood urea nitrogen), phosphorous and potassium were used. Parameters for 
compliance for BUN usually range from 40-100 mg/dL (Wolcott, et al., 1986). The 
ideal range of phosphorous levels is 2.7 - 4.5 with a broad range of acceptance of 2.7 - 
6.0. The range of acceptable serum potassium levels is 3.5 - 5.5 mEq/L (J. Richard 
personal communication, October 27, 1995). These measures are routinely collected on a 
monthly basis. The next available monthly lab values, drawn after the administration of 
the questionnaires served as measures of dietary compliance. Assays were performed by 
Lifechem Laboratories, Rockleigh, New Jersey. This laboratory performs the routine 
biochemical assays for all patients at Biomedical Applications of Baton Rouge, as well as
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other dialysis centers in the United States. The reliability of the assay procedures is 
continuously monitored and instrumentation is recalibrated after every ten samples. 
Random normal samples also are included to further assess reliability. Any significantly 
abnormal results are reassessed after drawing another plasma sample.
% Treatment Time Compliance The percentage of recommended dialysis time 
completed during the 4 weeks after questionnaire administration served as the measure 
of behavioral compliance. (Kobrin et al., 1991; Rocco & Burkart, 1993).
PROCEDURE
A video explaining the purpose and procedure of the study was presented to all 
patients in the dialysis session immediately prior to initiation of the study. Each patient 
on each shift of the dialysis unit was asked to participate in the study with the exception 
of those previously identified as too impaired to participate. After agreeing to 
participate, the patient's level of literacy and visual impairment were screened with the 
Letter Word Identification Subtest of the Woodcock Johnson Psychoeducational Battery 
(Woodcock & Johnson, 1977). After reading and signing an informed consent 
(Appendix B), those patients judged to be acceptable provided demographic 
information, and instructions for the questionnaires were given. Patients also completed 
the Satisfaction with Care Questionnaire (Ferrans et al., 1987) , the Multidisciplinary 
Hemodialysis Patient Satisfaction Questionnaire (Davis,et al., 1995), and the CES-D. 
While completing the questionnaires, patients were checked periodically to answer 
questions or assess for test-taking problems (i.e. confusion). After completion of the 
questionnaires each patient was asked about comprehensibility, length, and ease of
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completion. Researchers also answered any questions and screened for missing 
information. Physician ratings of each patient coincided with the questionnaire session. 
Compliance information obtained from each subject's medical record included IWG and 
subsequent monthly blood chemistry and treatment reports (See Table 2).
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Table 2
Timeline o f Experimental Procedure
WEEK 1 WEEK 2 WEEK 6
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RESULTS
SOCIODEMOGRAPHIC DATA
Descriptive statistics for the sample are presented in Table 3. The sample was 
composed of 105 males and 104 females with a mean age of 52. This sample size yielded 
a total model power in excess of .95 for an effect size estimate o f . 15. The sample 
included of 161 African Americans and 48 Caucasians. Most subjects were unemployed, 
unmarried, high school graduates with a yearly income of less than $10,000. The average 
length of time at the current dialysis center was 29 months while average length of time 
on dialysis was 43 months. Of nonparticipants, 77 were ineligible, and 22 refused to 
participate. Over 40% of the sample required assistance reading the questionnaires. The 
demographic information of this sample appears representative of the hemodialysis 
population of this geographical region; mean age (51 - 57), male (51 - 58%), African 
American (67 - 80%), some high school education (55 - 89%), and married ( 37 - 53%) 
(Brantley, et al., 1990; Everett, et al., 1993; Hitchcock, et al., 1992; Tynes et al., 1993). 
DESCRIPTIVE STATISTICS AND CORRELATIONS
Descriptive statistics for the primary measures (e.g., MHPSS, SCQ, % BWG, 
BUN, Phosphorous, Potassium) are presented in Table 4. Consistent with other findings 
in the literature, satisfaction scores were high on both the micro (MHPSS) and macro 
(SCQ) measures of satisfaction. Compliance measure means for the sample were within 
the range of acceptable compliance except % BWG which was above the upper limit of 
3% . Mean depression scores were not elevated on the CES-D.
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VARIABLE N % MIN. MAX. MEAN
Age 209 21 83 52
Months of Dialysis 209 1 204 43




























11.5(Jr. High School) 
20.6(Some High School) 











26.8(Less than 5,000) 
32.1(5,001-10,000) 
12.0 (10,001 - 15,000) 




Able to Read 117 56.4
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Table 4
Descriptive Statistics of Experimental Variables
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335 - 660 
28 - 108 
36 - 126 




SCQ 145.45 19.30 69 - 162
CES-D 12.14 10.24 0 -5 2 <16 (73%)
%BWG 4.15 1.34 1.4-9.4 <3% (19%)
BUN 74.57 18.23 36 - 122 40 - lOOmg/dl (43%)
Phophorous 5.69 1.70 1.6 - 11.2 2.7 - 6.0mg/dl (25%)
Potassium 4.9 .73 3.5 -8.2 3.5 - 5.5mEq/L(83%)
% Treatment Time 97.94 6.02 58-100 100% (66%)
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Correlational analyses were performed between the continuous demographic 
variables (e.g., age, education) and the satisfaction and compliance measures to screen 
for confounds and to examine first order correlations between study variables (Table 5). 
Age was positively related to patient satisfaction with older individuals reporting higher 
levels o f satisfaction. Age also was positively correlated with % Body Weight Gain and 
was controlled for in subsequent analyses with this variable. Subjects with higher levels 
of education were less satisfied. Depression was negatively correlated with all 
satisfaction measures. Patient-rated and physician-rated health status was not 
significantly related to compliance or satisfaction variables. Correlations between the 
satisfaction and compliance measures are presented in Table 6. Due to the large number 
of correlations, only those significant at .01 level were interpreted. Correlations between 
the compliance measures are presented in Table 7. Significant associations were 
obtained between % BWG and BUN, BUN and Phosphorous, and Phosphorous and 
Potassium. Correlations between the satisfaction measures are presented in Table 8. The 
MHPSS and the SCQ were highly correlated (r = .79). All other measures of satisfaction 
demonstrated statistically significant associations.
T- tests were used to screen for the possibility that race and sex might influence 
the primaiy variables. No effects were found for these variables. Additionally, the effects 
of possible experimental bias through assistance with questionnaire completion were 
examined. Patients who required assistance with the questionnaires had satisfaction 
scores approximately 6% higher than the patients who completed the questionnaires
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Table 5
Correlations of Satisfaction Scores and Possible Confounding Variables
AGE ED CES-D PL Health Dr. Health
MHPSS .15* -.35 ** -.30 ** -.03 .11
SCO .21 ** -.37 ** -.36 ** -.02 .10
Doctor .12 -.25 ** -.28 ** -.02 .04
Nurse .05 -.31 ** -.20 ** -.01 .07
Dietician .05 -.22 ** -.23 ** -.10 .13
Social Worker .19 ** -.28 ** -.16* .03 .13
Technician .15 * -.27 ** -.28 ** -.05 .07
General .15* -.29 ** -.30 ** -.01 .07
% BWG -.20 ** .07 .07 -.01 -.13
%Time .11 -.06 -.07 -.11 .01
BUN -.10 .12 .13 -.11 -.03
Potassium -.002 .07 .05 .13 .10
Phosphorous -.08 -.04 .11 .08 -.02
* p < .05 **p<.01
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Table 6




MHPSS .09 .05 -.04 .04 -.07
SCQ .08 .11 -.11 -.02 -.13
Doctor .05 .11 .01 .008 -.03
Nurse .12 .08 .004 .03 -.03
Dietician .14 .08 .06 .03 -.02
Social
Worker
-.02 -.01 -.08 .05 -.11
Technician .08 -.05 -.11 -.004 -.07
General .06 -.02 -.09 .04 -.06
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Table 7
Correlations of Compliance Measures




Potassium .06 .23** 1.00
Phosphorous .05 .08 .18** 1.00
% Treatment 
Time
.10 -.08 -.002 .02 1.00
** p< 001
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Table 8
Correlations of Satisfaction Measures





Doctor .77. .64 1.0
Nurse .86 .66 .60 1.0
Diet .69 .46 .60 .56 1.0
Social
Work
.77 .58 .51 .54 .39 1.0
Tech .74 .63 .47 .57 .36 .47 1.0
Gen .78 .74 .49 .61 .37 .52 .74 1.0
All correlations significant at p <.001 
Diet = Dietician 
Tech = Technician 
Gen = General
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independently on the MHPSS t (206) = -3.61 p < .01 Readers (M = 559; SD = 83) 
Nonreaders (M = 594; SD = 57). Scores on the SCQ were approximately 8% higher for 
nonreaders SCQ t (204) = -4.82 p<01 Readers(M = 140; SD = 21)Nonreaders(M = 
152; SD = 13). No other differences were noted for reading ability.
REGRESSION ANALYSES
The satisfaction scores of 207 subjects were used in the regression analyses.
Two outliers more than three standard deviations below the MHPSS and SCQ means 
were deleted from the original subject pool. To assess for violations of model 
assumptions an initial run with standard simple regression was performed to examine the 
shape of the scatterplot of residuals against predicted DV scores. It was noted that the 
shape of the scatter plots appeared to violate the assumptions regarding the distribution 
of residuals. The independent and dependent variable distributions were analyzed with 
normal probability plots and scatter plots to detect violations of normality. Histograms 
of the DVs revealed normal distributions for %BWG, BUN, Potassium, and 
Phosphorous. Negatively skewed distributions were noted for % Treatment Time and all 
satisfaction measures. Therefore, these variables were transformed to reduce the skew 
and improve the normality, linearity, and homoscedasiticity of residuals. A power series 
transformation (i.e., squares, cubes) was chosen because it increases variance at the 
upper end of the distribution and is the most useful for normalizing negative distributions 
(Ferketich & Verran, 1994). In the power series transformation all of the negatively 
skewed variables were squared. Further analyses of these variables with histogram plots 
revealed relatively normal distributions. Transformation was attempted with %
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Treatment Time data but all transformations for proportional data (e.g. arscine, probit 
and logit) were unsuccessful in normalizing this variable (Cohen & Cohen, 1983). 
Therefore, this variable was not used in further regression analyses. The originally 
proposed analyses were completed with transformed variables.
To test the hypothesis that overall patient satisfaction was predictive of 
hemodialysis compliance, a series of linear regressions was conducted with both the 
MHPSS total score squared and then the SCQ total score squared. First, the MHPSS 
total score squared was regressed on each of the measures of compliance (% of Body 
Weight Gain, BUN, Phosphorous, Potassium). The MHPSS squared predicted a 
significant amount of incremental variance (3%) in % of Body Weight Gain after 
controlling for age. The direction of this association was positive (Beta .1771). The 
significant results of the regression analyses are presented in Table 9. Next, the total 
score on the SCQ squared was regressed on the same measures of compliance. Again 
significant incremental variance (2.6%) was accounted for in the % of Body Weight Gain 
after controlling for age (Table 9 ). The direction of this association was again positive 
(Beta .1669). None of the linear regressions between the transformed global satisfaction 
measures and other compliance measures were significant. In summary, global 
satisfaction as measured by both the MHPSS and the SCQ was predictive of only fluid 
gain.
To address the hypothesis that the MHPSS would predict significantly more 
variance in the compliance measures than the SCQ, hierarchial regressions were used 
with the SCQ squared total score entered first followed by the MHPSS squared total
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Table 9
Regression Analyses Squared Global Satisfaction and % Body Weight Gain
STEP VARIABLE MULTIPLE R2 R2Cha BETA
1 Age .2036 .0414** -.2085
2 MHPSS .2686 .0721** .0307** .1854
STEP VARIABLE MULTIPLE R R2 R2CHA BETA
1 Age .2085 .0434** -.2456
2 SCQ .2645 .0699** .0264** .1669
p = < .01 ** p < .05*
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score. The significance level for entry was set at .05. The MHPSS was unable to enter 
the model for any of the dependent variables. Therefore, as noted in the previous set of 
analyses, the micro measure of satisfaction (MHPSS) total score was not significantly 
different than the macro measure of satisfaction (SCQ) total score in predicting 
compliance.
To address the question of which discipline accounts for the most variance in the 
compliance variables, a series of linear regressions and forward selection multiple 
regressions was preformed. The subscale scores of Doctor, Nurse, Dietician, Social 
Worker, Technician, and General were entered as independent variables. The dependent 
variables were % of Body Weight Gain, BUN, Phosphorous, and Potassium. Age was 
entered first as a control variable in each equation using % BWG as a DV. The results 
are presented in Table 10. For % Body Weight Gain, linear regression analyses indicated 
the subscales of Dietician, Nurse, and Technician accounted for 3.8%, 2.5%, and 2.5% 
of unique variance, respectively. All of the relations were positive and the results are 
presented in Table 10. When all of the subscales were entered into a forward selection 
regression equation, only the Dietician subscale entered into the model and accounted for 
3.8% of incremental variance above that accounted for by age. The results are presented 
in Table 10. None of the linear or forward selection equations were significant for the 
other compliance measures of BUN, Phosphorous, or Potassium. In summary, 
satisfaction scores on the Dietician, Nurse, and Technician subscales accounted for a 
statistically significant amount of the incremental variance in fluid compliance.
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TablelO
Regression Analyses: MHPSS Satisfaction Subscales and % Body Weight Gain
60
Simple Linear
STEP VARIABLE MULTIPLE R R2 Rl CHA BETA
1 Age .2036 .0414** -.2076
2 Dietician .2830 .0801** .0386** .1966
STEP VARIABLE MULTIPLE R Rz R2 CHA BETA
1 Age .2036 .0414** -.2076
2 Nurse .2586 .0669** .0254* .1596
STEP VARIABLE MULTIPLE R R2 R2 CHA BETA
1 Age .2036 .0414** -.2076
2 Technician .2595 .0673** .0259* .1626
Forward Selection
STEP VARIABLE MULTIPLE R R2 R2 CHA BETA
1 Age .2036 .0414** -.2076
2 Dietician .2830 .0801** .0386** .1966
p = < .01 ** p < .05*
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LOGISTIC REGRESSION ANALYSES
While attempting to keep the biochemical indices continuous it was noted that 
some subjects fell below the lowest range of acceptable compliance. In the hemodialysis 
compliance literature, researchers who have endorsed using continuous variables have 
focused only on noncompliant patients above the acceptable range of compliance and 
have not addressed the issue of subjects falling below the range of acceptable 
compliance. Because both high and low values on the biochemical variables (BUN, 
Phosphorous, and Potassium) can be considered noncompliant, these variables were 
dichotomized for further analyses. Based on values used in the literature the values of 
compliance for BUN were 40-100mg/dl, for Phosphorous 2.7-6.0 mg/dl, and Potassium 
3.5-6.0 mg./dl. Patients with lab values falling above or below these values were coded 
as noncompliant. Because of the limited variability in the % of Treatment Time 
Completed, all subjects who completed less than 100% of their recommended dialysis 
time were coded as noncompliant. These dichotomous variables were then entered into 
logistic regression analyses.
To test the hypothesis that global satisfaction would be predictive of the 
dichotomous compliance variables (BUN, Potassium, Phosphorus and % Treatment 
Time Completed) logistic regression analyses were used. Patients who were satisfied 
overall with their dialysis health care were more likely to be compliant with attendance. 
The relation between the SCQ and attendance was slightly higher than that noted 
between the MHPSS and attendance. The results are presented in Table 11. None of the
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analyses with the biochemical measures were significant. Therefore, increases in global 
satisfaction accounted for a small but statistically significant increase in attendance.
When attempting to determine which discipline accounted for the most variance 
in the dichotomized compliance variables, only one logistic regression analysis was 
significant for the biochemical indices. Patients who reported being more satisfied with 
their doctor were more likely to have acceptable BUN levels. The results are presented 
in Table 11. Therefore, satisfaction scores on the Doctor subscale accounted for a 
statistically significant change in BUN.
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Logistic Regression Analyses with Dichotomous Compliance Measures
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BUN
VARIABLE B CHI SQ SIGN. R
Doctor -.0230 5.2060 .0225 -.1003
% Treatment Time Completed
VARIABLE B CHI SQ SIGN. R
SCQ .0191 5.7750 .0100 .1196
VARIABLE B c h i s q SIGN. R
MHPSS .0047 4.780 .0200 .1055
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DISCUSSION
The present study was designed to investigate the relation between patient 
satisfaction and compliance in hemodialysis patients. The patient satisfaction literature 
suggests that there is a relation between patient satisfaction and compliance in a variety 
of medical populations. The results, while finding a small but statistically significant 
relation between satisfaction and compliance, also found the direction of this relation to 
be contrary to the hypothesis in regard to fluid compliance. That is, patients who were 
more satisfied with their overall health care were less likely to comply with fluid 
restrictions.
SUMMARY OF PATIENT SATISFACTION AND COMPLIANCE ANALYSES 
The results of the regression analyses confirmed the hypothesis that global 
satisfaction would predict a significant amount of the variance in hemodialysis 
compliance. This association however, was found only for the compliance variables of 
% of Body Weight Gain and % of Treatment Time Completed. It appears that global 
satisfaction with medical care is only predictive of hemodialysis compliance when the 
behaviors measured are under direct behavioral control and/or frequently assessed as are 
the measures of fluid intake and attendance. Contrary to our hypotheses however, was 
the positive relation between patient satisfaction and fluid noncompliance. Similar 
findings have been previously noted in the literature (Shereboume et al., 1992; Wartman, 
Morlock, Malitz, & Palm, 1983) and may reflect the confidence that patients place in 
their physicians to care for their medical conditions and the complications associated 
with noncompliance. It also is possible that lenient fluid intake leads to a less restrictive
64
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lifestyle and therefore greater satisfaction with medical care and life in general. This is 
consistent with the negative correlation found between satisfaction and depression. It is 
also possible that patients who are more satisfied have learned how to push the limits on 
their fluid compliance with limited side effects.
The results of the hierarchial regression with the MHPSS and SCQ failed to 
confirm the hypothesis that the micro measure (MHPSS) total score would predict 
significantly more unique incremental variance than the macro measure (SCQ) total score 
in hemodialysis compliance. The inability of the MHPSS total score to enter the 
equation after the SCQ is likely the result of the significant multicollineraity (r = .79) 
between these two satisfaction measures. However, in independent simple linear 
regressions both measures performed similarly in the prediction of fluid weight gain and 
attendance. A few advantages to using the MHPSS rather than the SCQ include its 
lower correlations with age, education, reading ability, and depression as noted in Table 
5. While it appears that the micro and macro measures perform equally in terms of total 
scores, the findings do suggest some utility to looking at individual discipline subscale 
scores which account for as much if not more of the variance in compliance.
As predicted, satisfaction, with the disciplines most active in monitoring and 
modifying compliance behaviors (e.g.,dietician), was predictive of a significant amount of 
variance in hemodialysis noncompliance. Again, this association was found primarily for 
fluid weight gain. Satisfaction with the disciplines of Dietician, Nurse, and Technician 
was positively related to fluid gain. The influence of these disciplines would be expected
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since they are the most active in the assessment of weight gain, and provision of weight 
gain feedback.
Contrary to the previous findings of the satisfaction literature (Table 1), 
satisfaction with the physician was not consistently predictive of subsequent compliance. 
The lack of a strong relation noted between physician satisfaction and compliance in the 
hemodialysis population is likely to reflect the limited time spent by the physician in the 
patient's daily dialysis regimen. Our results are consistent with a previous finding that 
poor interaction with the dialysis staff is more influential on subsequent compliance than 
poor interaction with the physician (Schmicker & Baumbach, 1990). As previously 
stated, the role of the dialysis physician is very different than in a typical outpatient or 
inpatient setting and the roles of the multidisciplinary team during the dialysis shift is 
much more like that of a traditional physician during an outpatient appointment.
The finding that satisfaction with the doctor was associated with BUN 
compliance was not expected and is difficult to explain. Due to the large number of 
analyses performed for the biochemical indices (18) we would expect at least 1 of 20 
analyses to be significant at the .05 level by chance alone. Because this was the only 
significant biochemical finding it may be the result of capitalization on chance in the 
analyses and therefore requires further replication. The lack of other biochemical 
findings is likely to reflect the difficulty with using complex indirect measures of 
compliance that are likely to be influenced by a variety of factors other than simply 
patients behavior (i.e., concurrent illnesses, metabolism).
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Low rates of depression may reflect the use of a depression measure that does 
not emphasize somatic symptoms that overlap with uremic symptoms (i.e, irritability, 
insomnia, fatigue). The average rates of depression noted in this hemodialysis population 
suggest that the use of a depression measure that emphasized cognitive aspects of 
depression was successful in preventing the elevation of scores secondary to overlap 
with symptoms of uremia. This same phenomenon may also explain why there was not a 
relation noted between measures of compliance and depression. Consistent with the 
literature, depression scores were negatively related to satisfaction scores. The strength 
of this relation is higher than noted in previous populations with 2-12% of the variance 
of satisfaction accounted for by depression while only 1-4% has been noted elsewhere in 
the literature (e.g., Greenley et al., 1982; Linn & Greenfield, 1982). This difference may 
reflect the variation in measures of depression and satisfaction or the unique health care 
experiences of the population measured. It appears likely that the variables of 
satisfaction, depression, and compliance have a unique relationship in that those patients 
who are less restrictive in their compliance and thus have a more normal lifestyle are then 
likely to be less depressed and more satisfied with their life and medical care.
Consistent with previous studies (e.g., Doering, 1982; Ferrans et al., 1987; 
Patrick, Scriven, & Charlton, 1983), age was positively related to satisfaction, education 
was negatively related to satisfaction, nonreaders were more satisfied, and high rates of 
satisfaction were obtained. It is likely that both age and reading status are linked to the 
effect of education. Older patients are more likely to have lower education levels and 
require assistance reading questionnaires. These patients also may have had more
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difficulty understanding the questions or the format. It is also likely that patients who 
required reading assistance may have been more hesitant to express a negative opinion in 
the presence of an investigator. It appears that subjects who received reading assistance 
on the MHPSS were 6% higher in satisfaction ratings than those who completed the 
questionnaire independently. However, on the SCQ subjects were approximately 8% 
higher which is closer to the 10% increase noted in the literature (i.e., Levois, Nguyen & 
Attkisson; 1981). Therefore the increased specificity of the MHPSS may make it less 
susceptible to experimental bias and demographic characteristics.
Contrary to few previous studies (e.g., Sherboume et al., 1992; Becker, 1979), 
physician-rated health status and patient-rated health status were not related to either 
patient satisfaction or compliance. One explanation for such a relation has been that 
patients who perceive their health as poorer are less likely to be compliant because they 
believe adherence will not have a beneficial effect on their compliance (Sherboume, et 
al., 1992). It is likely that this relation was not found in this sample because of the 
nature of ESRD which requires compliance for survival and provides immediate aversive 
consequences for noncompliance with fluid restrictions. Therefore, it would be difficult 
for patients to deny the effect of their own compliance behavior on their health outcome. 
This negative finding is supported by previous studies that did not find a relation 
between patient or physician reported health status and subsequent adherence (Steidl, et 
al., 1981; Wilson & Drury, 1984).
Although this study sought to correct many of the previous methodological 
shortcomings of patient satisfaction studies, a few weaknesses were still noted. A
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negatively skewed distribution was still obtained for satisfaction measures despite efforts 
to decrease this effect. This suggests that patient satisfaction measures may still lack the 
sensitivity necessary to make finer discriminations between patients. Future satisfaction 
measures should focus on development and inclusion of items that better differentiate 
patients. While this study carefully examines the relation o f satisfaction in a often ignored 
minority population, the extent to which these results are unique to our sample is 
unknown. While no significant differences were noted for race in this sample the results 
need to be replicated in another hemodialysis population before the generalizability of the 
results can be fully addressed. In regard to the compliance measures, information 
regarding the reason for missing a session may have made this measure more sensitive to 
satisfaction effects because it is possible that some patients were dialyzing at other 
centers or may have been hospitalized. Finally, the extent to which the small relation 
found between the satisfaction ratings and compliance measures reflects the use of solely 
objective compliance measures can not be examined in this study since subjective 
measures of compliance were not obtained.
FUTURE DIRECTIONS
A review of the literature investigating the relation between satisfaction and 
compliance shows that over 60% of the studies used patient or provider report as 
measures of compliance. It is likely that many of these studies found an inflated relation 
between these two variables by comparing self report satisfaction with self report 
compliance. The compliance literature indicates that patient reports of compliance are 
notorious for over estimation (e.g., Wilson & Endres, 1986) and physician estimates of
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patient compliance are usually no better than chance (e.g., Brody, 1980). Therefore, 
some previously reported estimates of the relation between satisfaction and compliance 
are likely inflated by sole use of self-report methodology. Future studies should include 
both objective and subjective compliance measures to compare the differing strength of 
results between these two methodologies.
The small amount of the variance accounted for in compliance by patient 
satisfaction, while statistically significant is questionable in terms of practical 
significance. Findings of a similar magnitude have been found previously with this 
population when examining the ability of psychosocial variables to predict compliance 
(e.g., Everett et al., 1993). The limited strength of these studies reflects the limitation of 
examining single psychosocial or cognitive factors in isolation to predict dialysis 
compliance. Compliance behavior is likely determined by a combination of several 
factors and is therefore, unlikely to be largely explained by a single variable. To 
maximize the variance accounted for in future satisfaction studies attention should be 
directed toward identifying what factors work together to determine compliance. 
However, to fully address the issue of the practical significance of the patient satisfaction 
findings, outcome measures that would tap the effect of noncompliance such as 
symptoms experienced, hospital days, and outpatient unscheduled visits should be 
collected. Another alternative would be an intervention study with dissatisfied patients 
to determine what effect increasing satisfaction would have on subsequent compliance. 
However, caution should be exercised since the results of this and other studies have 
found an inverse relationship between satisfaction and compliance.
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The results of this study suggest that individual subscales of satisfaction that 
measure the role of various health care providers may be equal if not better predictors of 
patient behavior than merely global satisfaction ratings. The predictive ability of the 
subscales scores also highlighted the differential influence of the treatment team on 
compliance. Future studies of satisfaction and compliance should focus on the roles of 
all health care providers rather than only the attending physician.
CONCLUSIONS
The sample represented in this study is a population with a high prevalence of 
noncompliant behavior (17 - 80%), which has significant implications for morbidity and 
mortality as well as health expenditures. Thus, the results of this study have important 
implications for the therapeutic role of health care professionals in promoting compliance 
behaviors in dialysis patients. The behaviors recommended for compliance were those 
clinically indicated and widely recognized as beneficial in reducing the morbidity 
associated with ESRD. Any factor found to influence these behaviors should be 
considered when developing new interventions to help patients comply with their 
doctor's recommendations. While contributing only a small amount of variance, it 
appears that patient satisfaction does play a role in patient's compliance behaviors that 
are under direct behavioral control, as well as frequently assessed and monitored (i.e. 
fluid intake and attendance). It appears that the dialysis staff employees that are most 
active in monitoring and feedback for these compliance behaviors are the most 
influential in the subsequent compliance. Satisfaction, overall was positively related to 
attendance. In contrast, satisfaction, overall and with the disciplines of Dietician, Nurse
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and Technician, was related to fluid nonadherence. Although this negative relation was 
not hypothesized and is not entirely explained, similar results have been reported in 
previous studies (Wartman, et al., 1983; Sherboume et al., 1992). It may be that these 
more satisfied patients are more lenient in their range of compliance and are more 
satisfied in general because of a less restricted lifestyle. It is also possible that these 
patients feel less need to adhere because they have greater confidence in the dialysis 
staffs ability to attend to any medical problems that develop. Another explanation for 
this relation between satisfaction and fluid gain is that satisfied patients may be better 
able to push the limits of their fluid restrictions with out significant side effects.
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DEMOGRAPHIC QUESTIONNAIRE:
S u b j e e r  #
AGE: SEX: M F
RACE: BLACK WHITE OTHER
MARITAL STATUS: 1-SIN G L E  2 -MARRIED 3-WIDOWED 4-DIVORCED
5 -  SEPARATED
NUMBER OF PEOPLE LIVING IN  YOUR HOME (INCLUDING YOURSELF) :
HIGHEST LEVEL OF EDUCATION: ___________ Y e a r s
1 -  E le m e n t a r y  S c h o o l  o r  l e s s
2 -  J u n i o r  H ig h  S c h o o l
3 -  Some H ig h  S c h o o l
4 -  H ig h  S c h o o l  G r a d u a t e
5 -  Some C o l l e g e
6 -  C o l l e g e  G r a d u a t e
7 -  G r a d u a t e / P r o f e s s i o n a l  T r a i n i n g
ANNUAL INCOME: ____________________
1 -  L e s s  t h a n  5 , 0  00
2 -  5 0 0 1  -  1 0 ,0 0 0
3 -  1 C ,0 0 1  -  1 5 , 0 0 0
4 -  1 5 ,0 0 1  -  2 5 , 0 0 0
5 -  2 5 ,0 0 1  -  5 0 , 0 0 0
6 -  5 0 ,0 0 1  -  1 0 0 ,0 0 0
7 -  1 0 0 ,0 0 0  +
How m any y e a r s / m o n t h s  h a v e  y o u  b e e n  o n  h e m o d i a l y s i s ?
How l o n g  h a v e  y o u  b e e n  a p a t i e n t  a t  t h i s  d i a l y s i s  c e n t e r ?
W hat i s  y o u r  d i a l y s i s  d i a g n o s i s ?  _____________
C o n c u r r e n t  D i a g n o s e s :
1 .  H y p e r t e n s i o n
2 .  C o n g e s t i v e  H e a r t  F a i l u r e
3 .  D i a b e t e s  M e l l i t i s
4 .  A r t e r i o s c l e r o t i c  C a r d i o v a s c u l a r  D i s e a s e
5 .  C h r o n ic  O b s t r u c t i v e  P u lm o n a r y  D i s e a s e
6 .  M a l ig n a n c y
7 .  L i v e r  D i s e a s e
8 .  S y s t e m i c  L u p u s  E r y t h r o m a t o s u s
9 .  O th e r
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Department of Family Medicine
LOUISIANA STATE UNIVERSITY MEDICAL CENTER IN  NEW ORLEANS
CONSENT FORM
1 . STUDY T IT L E : P a t i e n t  s a t i s f a c t i o n  i n  h e m o d i a l y s i s  p a t i e n t s .
2 .  PERFORMANCE S I T E : B io m e d i c a l  A p p l i c a t i o n s  o f  B a to n  R o u g e  
( H e m o d i a l y s i s  C e n t e r s ) .
3 .  NAMES AND TELEPHONE NUMBERS OF INVESTIGATORS:
F o r  24  h o u r  a c c e s s ,  p l e a s e  c a l l  ( 5 0 4 )  3 5 8 - 1 1 0 5  
P h i l l i p  J .  B r a n t l e y ,  P h .D . 3 5 8 - 1 0 9 1
P a m e la  G. D a v i s ,  M .A . 3 5 3 - 1 1 0 5
G. T i p t o n  M c K n ig h t , M .D . 3 5 3 - 3 9 4 1
4 .  PURPOSE OF THE STUDY: T h is  i s  a  r e s e a r c h  s t u d y  d e s i g n e d  t o  
a s s e s s  t h e  r e l i a b i l i t y  a n d  v a l i d i t y  o f  a  r e c e n t l y  d e v e l o p e d  
m u l t i d i s c i p l i n a r y  h e m o d i a l y s i s  p a t i e n t  s a t i s f a c t i o n  
q u e s t i o n n a i r e .  T h i s  new  q u e s t i o n n a i r e  w a s  d e v e l o p e d  t o  
c o m p r e h e n s i v e l y  a s s e s s  p a t i e n t  s a t i s f a c t i o n  w i t h  
m u l t i d i s c i p l i n a r y  te a m  s e r v i c e s .  T h i s  q u e s t i o n n a i r e  w i l l  b e  
c o m p a r e d  t o  a  m o r e  g e n e r a l  m e a s u r e  o f  h e m o d i a l y s i s  p a t i e n t  
s a t i s f a c t i o n .  R e s e a r c h  s u b j e c t s  w ho a g r e e  t o  p a r t i c i p a t e  i n  
t h i s  s t u d y  w i l l  n o t  b e  t r e a t e d  a n y  d i f f e r e n t l y  fr o m  o t h e r  
p a t i e n t s  a t  t h e  d i a l y s i s  c e n t e r ,  o t h e r  t h a n  c o m p l e t i n g  t h e  
q u e s t i o n n a i r e s  d e s c r i b e d  b e lo w .  P a r t i c i p a t i o n  i n  t h i s  p r o j e c t  
w i l l  n o t  i n  a n y  w a y  a f f e c t  t h e  m e d i c a l  c a r e  r e c e i v e d  a t  t h e  
d i a l y s i s  c e n t e r .
5 .  SUBJECT INCLUSION CRITERIA: I n d i v i d u a l s  a r e  e l i g i b l e  t o
p a r t i c i p a t e  i n  t h e  s t u d y  i f  t h e y  a r e  18 y e a r s  o f  a g e  o r
o l d e r .
6 .  s u b j e c t  EXCLUSION CRITERIA: I n d i v i d u a l s  w i l l  n o t  b e  e l i g i b l e
t o  p a r t i c i p a t e  i n  t h e  s t u d y  i f  t h e y  a r e  t o  i l l  t o  a n s w e r  t h e
q u e s t i o n n a i r e s .  S u b j e c t s  who a r e  u n a b l e  t o  r e a d  t h e  
q u e s t i o n n a i r e s  w i l l  h a v e  t h e  o p p o r t u n i t y  t o  h a v e  t h e  
q u e s t i o n n a i r e s  r e a d  t o  th e m .
7 .  DESCRIPTION OF THE S T U D Y A p p r o x im a t e ly  1 0 0  v o l u n t e e r s  w i l l  
b e  r e c r u i t e d  fr o m  p a t i e n t s  d i a l y z i n g  a t  t h e  c e n t e r s .
S u b j e c t s  w i l l  c o m p l e t e  t h e  s t u d y  w h i l e  a t t e n d i n g  t h e i r  
d i a l y s i s  t r e a t m e n t .  A f t e r  g i v i n g  in f o r m e d  c o n s e n t ,  e l i g i b l e  
s u b j e c t s  w i l l  b e  a s k e d  t o  c o m p l e t e  q u e s t i o n n a i r e s  ( e . g .  
d e m o g r a p h ic  i n f o r m a t i o n ,  m u l t i d i s c i p l i n a r y  d i a l y s i s  p a t i e n t  
s a t i s f a c t i o n  q u e s t i o n n a i r e ) . I n  a d d i t i o n ,  i n f o r m a t i o n  w i l l  b e  
o b t a i n e d  a b o u t  t h e  l e n g t h  o f  t r e a t m e n t  a t  t h e  c e n t e r  a n d  
d e m o g r a p h ic  i n f o r m a t i o n .  A l l  q u e s t i o n n a i r e  r e s p o n s e s  a n d  
h e a l t h  i n f o r m a t i o n  w i l l  b e  c o n f i d e n t i a l .  S u b j e c t s  s h o u l d  b e  
a b l e  t o  c o m p l e t e  t h e  s t u d y  i n  a p p r o x i m a t e l y  20  m i n u t e s .
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8 .  BENEFITS TO SUBJECTS: S u b j e c t s  w i l l  r e c e i v e  n o  d i r e c t  
b e n e f i t s  f r o m  p a r t i c i p a t i n g  i n  t h e  s t u d y  o t h e r  t h a n  b e i n g  
a b l e  t o  p r o v i d e  i n f o r m a t i o n  t o  h e l p  im p r o v e  t h e i r  f u t u r e  
c a r e .  P o t e n t i a l  b e n e f i t s  w h ic h  m ay r e s u l t  fr o m  t h i s  r e s e a r c h  
i n c l u d e  b e t t e r  u n d e r s t a n d i n g  o f  f a c t o r s  t h a t  im p a c t  o n  
p a t i e n t  s a t i s f a c t i o n  a s  w e l l  a s  d i s c o v e r i n g  a r e a s  i n  p a t i e n t  
c a r e  t h a t  n e e d  im p r o v e m e n t .
9 .  RISKS TO SUBJECTS: T h e r e  a r e  n o  kn ow n  m a jo r  p h y s i c a l ,  
p s y c h o l o g i c a l  a n d  o r  s o c i a l  r i s k s  o r  d i s c o m f o r t  t h a t  m ig h t  
o c c u r  t o  s u b j e c t s  a s  a  r e s u l t  o f  t h i s  s t u d y .  P a r t i c i p a t i o n  
i n  t h i s  s t u d y ,  h o w e v e r ,  may i n v o l v e  u n f o r e s e e n  r i s k .  L e s s e r  
r i s k s  c a n  b e  e x p l a i n e d  i f  s u b j e c t s  a s k  f o r  t h i s  i n f o r m a t i o n .  
I f  s u b j e c t s  w i s h ,  t h e  i n v e s t i g a t o r  c a n  p r o v i d e  a  r e f e r r a l  f o r  
a d d i t i o n a l  a s s i s t a n c e .  P a t i e n t s  s h o u l d  n o t  e x p e c t  t h e i r  
m e d i c a l  c o n d i t i o n  t o  im p r o v e  w i t h  p a r t i c i p a t i o n  i n  t h i s  
s t u d y .
1 0 .  ALTERNATIVES TO PARTICIPATION IN  THE STUDY: P a r t i c i p a t i o n  i s  
v o l u n t a r y .  P a t i e n t s  who d o  n o t  p a r t i c i p a t e  w i l l  c o n t i n u e  
w i t h  t h e i r  d i a l y s i s  t r e a t m e n t  a s  u s u a l .
1 1 .  SUBJECT REMOVAL: T h e r e  a r e  n o  f o r e s e e a b l e  c i r c u m s t a n c e s  u n d e r  
w h ic h  e l i g i b l e  s u b j e c t s  w o u ld  b e  r e m o v e d  fr o m  t h e  s t u d y  
a g a i n s t  t h e i r  w i s h e s .  S u b j e c t s  w i l l  b e  f o r c e d  t o  w it h d r a w  
o n l y  i f  t h e y  b e c o m e  p h y s i c a l l y  u n a b l e  ( e . g .  d u e  t o  s u d d e n  
i l l n e s s )  t o  c o m p l e t e  t h e  q u e s t i o n n a i r e s .
1 2 .  SUBJECTS '  RIGHT TO REFUSE TO PARTICIPATE OR WITHDRAW: S tu d y  
s u b j e c t s  m ay r e f u s e  t o  p a r t i c i p a t e  o r  w ith d r a w  fr o m  t h e  s t u d y  
a t  a n y  t i m e  w i t h o u t  j e o p a r d i z i n g  i n  a n y  w ay t h e i r  m e d i c a l  
t r e a t m e n t  a t  t h e  d i a l y s i s  c e n t e r  i n  t h e  p r e s e n t  o r  f u t u r e .  
S h o u ld  s i g n i f i c a n t  new  f i n d i n g s  d e v e l o p  d u r i n g  t h e  c o u r s e  o f  
t h e  r e s e a r c h  w h ic h  may r e l a t e  t o  t h e  s u b j e c t s  w i l l i n g n e s s  t o  
c o n t i n u e  p a r t i c i p a t i o n ,  t h a t  i n f o r m a t i o n  w i l l  b e  p r o v i d e d  t o  
t h e  s u b j  e c t .
1 3 .  SUBJEC T'S RIGHT TO PRIVACY: T h e  r e s u l t s  o f  t h e  s t u d y  m ay b e  
r e l e a s e d  t o  t h e  s p o n s o r i n g  a g e n c y ,  B io m e d ic a l  A p p l i c a t i o n s .  
T h e r e s u l t s  o f  t h i s  s t u d y  m ay a l s o  b e  p u b l i s h e d .  T h e  p r i v a c y  
a n d  c o n f i d e n t i a l i t y  o f  s u b j e c t s ,  h o w e v e r ,  w i l l  b e  p r o t e c t e d  
a n d  t h e y  w i l l  n o t  b e  i d e n t i f i e d  i n  a n y  w a y .
1 4 .  RELEASE OF INFORMATION: T h e m e d i c a l  r e c o r d s  r e l a t e d  t o  t h e  
s t u d y  a r e  a v a i l a b l e  t o  t h e  s p o n s o r i n g  a g e n c y ,  B i o m e d i c a l  
A p p l i c a t i o n s .
1 5 .  FINANCIAL INFORMATION:
A: P a r t i c i p a t i o n  i n  t h i s  s t u d y  w i l l  n o t  r e s u l t  i n  a n y  e x t r a  
c h a r g e s  a b o v e  a n d  b e y o n d  t h o s e  r o u t i n e l y  i n c u r r e d  b y
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p a t i e n t s  w i t h  s i m i l a r  i l l n e s s e s .
B: T h e  c o s t s  o f  s t u d y - r e l a t e d  a n d  u n f o r e s e e n  c o m p l i c a t i o n s  
m u s t  b e  m e t  b y  s u b j e c t s .
C: S u b j e c t s  w i l l  n o t  b e  f i n a n c i a l l y  c o m p e n s a t e d  f o r  t h e i r  
p a r t i c i p a t i o n  i n  t h e  s t u d y .
1 6 .  SIGNATURES: T h e  s t u d y  h a s  b e e n  d i s c u s s e d  w i t h  me a n d  a l l  my 
q u e s t i o n s  h a v e  b e e n  a n s w e r e d .  I  u n d e r s t a n d  t h a t  a d d i t i o n a l  
q u e s t i o n s  r e g a r d i n g  t h e  s t u d y  s h o u l d  b e  d i r e c t e d  t o  t h e  
i n v e s t i g a t o r s  l i s t e d  o n  p a g e  1 o f  t h i s  c o n s e n t  f o r m .  I  
u n d e r s t a n d  t h a t  i f  I  h a v e  q u e s t i o n s  a b o u t  s u b j e c t ' s  r i g h t s ,  
o r  o t h e r  c o n c e r n s ,  I  c a n  c o n t a c t  D r . P e r r y  G . R i g b y  
C h a n c e l l o r ,  a t  ( 5 0 4 )  5 6 3 - 4 8 0 1 .  I  a g r e e  w i t h  t h e  t e r m s  a b o v e  
a n d  a c k n o w le d g e  t h a t  I  h a v e  b e e n  g i v e n  a  c o p y  o f  t h e  c o n s e n t  
f o r m .
S i g n a t u r e  o f  S u b j e c t  D a t e
S i g n a t u r e  o f  W i t n e s s  D a t e
T h e  s t u d y  s u b j e c t  h a s  i n d i c a t e d  t o  m e t h a t  t h e  s u b j e c t  i s  
u n a b l e  t o  r e a d .  I  c e r t i f y  t h a t  I  h a v e  r e a d  t h i s  c o n s e n t  f o r m  t o  
t h e  s u b j e c t  a n d  e x p l a i n e d  t h a t  b y  c o m p l e t i n g  t h e  s i g n a t u r e  l i n e  
a b o v e  t h e  s u b j e c t  h a s  a g r e e d  t o  p a r t i c i p a t e .
S i g n a t u r e  o f  R e a d e r  D a t e
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